








OctToBer, 1904. 


(Established 1832.) 
AMERICAN 
ENGINEER 
RAILROAD JOURNAL. 


OCTOBER, 1904. 














CONTENTS. 

, PAGE 
*Economical Train Operation. By G. R. Henderson.............. 371 
*Wireproek Gees, Mew Wer GWWGRs oc oc ccicccicccccecccecccceces 375 
*Six-Coupled Passenger Locomotive, B. & M. Railroad............ 380 
Impressions of Foreign Railroad Practice. By G. M. Basford...... 381 
*Locomotive and Car Shops, McKee’s Rocks, P. & L. E. Railroad... 382 
Effective Use of THE AMERICAN ENGINEER...........20cceeeeees 383 
*Heavy Switching Locomotive, Pennsylvania Railroad............ 384 
TEAVGIEDE Deen GMNUOIIOINS 6.6 cc cccedcdccsiccrcdceuceccese 384 
COGk: GE Te Se UN ol Vdws sos Rae aekaccscceares asesasedes 384 
PORN ie eee ce ARP e ees Ud Oetekewaweas dane ewedccnkieee 385 
Wein TR Te te Os 6c ck iw nc bc accccdeccccssiccces 385 
Pacih® Wa. WUmerne THO ROOONGEINORs 65 ccccccccciccccevedscans 386 
THCe Py IS do Ss cslaedaeeaven etteuncueeeercuatl 386 
SECIS: ee EE Ma a6 Wins oe V6 Raw OO Ee OO We seu Wawseece eben 386 
SHOCINE, SE 6b 6 Gn Ce aecbde wweebedasdecdaeeecaceecees 387 
SR Or BES aig cuicaccdesacevacecesedecadedieces 387 
POR he Niwd amanda dandedaseesds eth ducnede nen eaaes 387 
*GD- Fee see Ge SE Oe, Os ON Es Ov accedbevcacdsdieccceceswae 388 
ORV re NE hi ina 040406 6 6d we ween K6 bee Canveeuaeeet 389 
Cond Compan Gr BUNNIES i co ccc cccccccccescccacuesese 389 
DEO ee ee NG 6 ork oan ce seed secksededecdcqecseuce 390 
Sieek We, SE civacedie ed Sheaniws ce ssedecoretiuocaw ene 390 
Master Mechanics and Shop Superintendents. ...........eeeeeee0 390 
Rigs Se IE. oo WR Ech ae Cee redwewscsceoceswes 391 
ST he COU Ge Bn 6. 6 6c ccc cececccccccencccéases 391 
Variable Speed Motors in Railroad Shops.........ceeeceeseceves 392 
*Motors Applied to Old Machine Tools. .......ccccccccccccvccece 393 
*Method of Repairing Cracked Cylinders............ceeeeeceees 394 
American Railway Appliance Exhibition...........0.ceceeeeeees 395 
ee ee ee eS ere eT eee eT eT eT Cre er 395 
*[mportant Improvements in Planer Design.............eeeeee008 397 
ey ee TTT re eT RCT TERETE ECCT 399 
Motes Te ee I 6 06.6 His oes Ks Kate tecarenered euase 399 
Locomotive Testing Plant at St. Louis. .........c cc ececcccsccces 400 


oe EE a cee eee er Pa 401 


*High Speed Experiments, Berlin-Zossen Line..................- 405 
SM acMIES TOGE PRGMIGEE. cc ccccccccccccceccvcceecercccesesceve 405 
Pneumatic BAAPUGIE TRPGUMOE. cc icc cece ccctcccecscccsccccees 407 
*Inexpensive Forge Shop Crane.......ccccccccccccccccccccccee 407 
*Westinghouse Automatic Hose Coupler............eeeeeeeeeees 407 
*New Works of the Weir Frog Company...........e.eeceeeeees 408 
Racin WN Nac sidale o 04's 05% eG Nin Ween Chk ewe ambled een 409 
Equipment Note8.....c.cccccccccccccsccccesesescccscsssseece 410 


*Lllustrated. 





ECONOMICAL TRAIN OPERATION. 





BY G. R. HENDERSON. 





Part I. 

In the AMERICAN ENGINEER of June last appeared a number 
of letters from operating officials of important American rail- 
roads, which were brought out by an inquiry from this journal 
as to whether the present large locomotives were being over- 
loaded, and asking what speed in their opinion was best suited 
for heavy and also light traffic, these terms referring to the 
quantity and not the quality of the business offered for trans- 
portation. The replies were in general declarations against 
overloading; that is, they opposed loading engines in excess of 
their “efficient rating,” as some termed it; also the suggestion 
to load engines so that an average speed of 15 miles an hour 
could be made when the business was heavy and a less speed 
when the traffic was light, was largely agreed to. But here we 
find a stumbling block. The term “efficient rating,” while no 
doubt meaning just what; it says, is a very indefinite and in- 
tangible quantity. In fact, how many railway officials can say 
just what is the efficient rating of a certain locomotive over a 
Specific division of the road? What is it that makes it effi- 
cient or inefficient? Ordinarily the safe and prompt delivery 
of freight or passengers is considered a mark of efficiency; but 
is not the latter strictly a relative term? What is prompt 
delivery for grain or merchandise would not be considered for 
& stock shipment, which must reach Kansas City or Chicazo 
in time for a certain market. This feature of the business 
Practically defines the necessary speed of stock trains, and also 
citrous fruits, but for ordinary merchandise, grain, coal or ore. 
there must be some method of operation which is more efficient 
than any other schedule that can be proposed. This is what 
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we should term an efficient rating; but even here the efficiency 
may refer to the cost of operation or to the quantity of material 
moved, for instance, in a month. It may also occur that the 
most efficient rating, from a standpoint of cost, will also afford 
a schedule that will permit tne greatest ton-mile movement in 
a month; or, the two phases of maximum efficiency may not be 
coincident. As this is one of the most important problems sub- 
mitted to operating officials, we will endeavor in these articles 
to make clear how this matter can be studied practically, and 
the most efficient schedule and rating of an engine over a divi- 
sion discussed, both as regards cost off operation and amount 
of business handled. 


OPERATING CHARGES. 

In the first place, we must consider what operating charecs 
are involved in the question under consideration. It is plain 
that such items as superintendence, maintenance of bridges 
and buildings, terminal handling of freight, etc., will not be 
affected in the least by the train loads assigned to the engines; 
also, that maintenance of track, switching charges, etc., will 
but slightly reflect changes in the rating of locomotives. The 
items that are immediately concerned in this problem may be 
grouped into three classes, viz.: Supplies, repairs and service. 
The following table gives the percentage of these items of the 
total operating expenses on an important overland railroad: 





SUPPLIES. 
Per cent. 
R. TUGE BOW MOORING se 6.5 oc i dic cecceccescesdccectcsqesecqay _ 8.20 
b. Water, oil, waste and miscellaneous supplies for locomotives... 1.20 
“Ree WINS hielcegadccace cicada de netaeeddaueneneun en 1.30 
REPAIRS, 

d. Repairs and renewals to locomotives..............eeeeeees 8.00 
e. Repairs and renewals to cars (freight)..............cecee 5.30 
SERVICE. 

f Wages of engimeers and firemem. ....ccccecccccccdeccssece 7.00 
> Ve Oe nc cia dbaeaddcadadeandeaand awaweiee 4.50 
a OR er IN i ccdedeageesunende ®es ace 1.00 

WE Ac Gees eet PaNad wae ses bbe cecauweadeeeadeaae 36.50 


In round numbers, about one-third of the operating expenses 
are directly concerned in the freight train movement. No mat- 
ter how we make up these trains (within reason, of course) 
the effect on the other two-thirds of the operating expenses will 
be very slight, and, for our purpose, can be left out of consid- 
eration. It should be borne in mind, however, that an improve- 
ment or reduction in these expenses of 3 per cent. would only 
appear as 1 per cent. gained in the total operating charges; 
nevertheless, the absolute amounts will be undisturbed, and 
$50 saved is $50 credit in both cases. 

In addition to these operating expenses, the capital involved 
may be represented by interest charges on the locomotive and 
caboose, and these added to the expenses “a” to “h” will give 
the total expense of the movement; these interest charges we 
will designate by “i.” We must now determine how to estimate 
the actual value of the several charges “a” to “i.” 

a. Fuel for Locomotives.—This is the largest item of ex- 
pense, and it is also the most difficult to estimate correctly. It 
is greatly affected by many variables, as the price per ton, the 
heating value, the grade, the speed and the tonnage hauled, as 
well as by the proportions and condition of the engine and the 
skill of the engineer and fireman. The last two items are too 
indeterminate to consider here; but the others must be studied 
in their effect upon; the economy of fuel. In this analysis the 
price will be considered as $2 per ton of 2,000 lbs., or $1 per 


. 1,000 lbs., which, probably, is a fair average price in this coun- 


try, and the grade that of Illinois bituminous, such as was us@id 
in some tests made upon the locomotive testing plant of the 
Chicago & Northwestern Railway several years ago by the 
author, and upon which tests this argument is based. The 
engine to be used in slow or general freight should be as heavy 
as the track and bridges will permit, and for grade work we 
will select a locomotive of the following general proportions: 


CONSOLIDATION LOCOMOTIVE, 


Peaemetinns WA BGG i inns ce ccetsedeurcns cavens 50,000 Ibs. 
heey SEE DURES «6 6.66.6. «0:6 6 6 Ce bast enise maton 40,000 Ibs. 
Diameter Of rivers... ..cccccccccccccccccccccvesce, 56 ins. 
ree eee err ee ees 40 sq. ft. 
Weight of engine and tender...........---eeeeeeeeees 150 tons 


If we consider that the fireman is able to supply the coal as 
fast as it is possible to burn it on the grate—that is, at a rate 
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of 200 lbs. per square foot per hour—we find that the engine 
will consume 200 X 40 = 8,000 Ibs. of coal an hour. It is unlikely 
that an ordinary man could keep up this rate of stoking for a 
great number of consecutive hours; bvt in order to obtain the 
maximum work out of our locomotive we will consider that it 
is possible to fire at that rate. The maximum available tractive 
force—that is, at the circumference of the drivers—is 40,000 
lbs.; but, as the speed exceeds 10 miles an hour, the boiler will 
not supply steam,.enough to follow full stroke, and the lever 
must be “hooked up” or an earlier cut-off produced. This cut-off 
must be shortened continually, as the speed increases, reducing 
the available tractive force, as shown by the line A-B in Fig. 1, 
where the ordinates represent available tractive force (A. T. 
F.) and the abscissae speed in miles per hour and revolutions 
per minute, as designated. 

The line A-B is also 
marked ‘8,000 lbs. coal per 
hour,” as it represents the 
maximum capacity of the 
engine, as governed by the 
quantity of fuel burned 
upon the grate. The con- 
centric line marked “6,400 
lbs. coal” shows the corre- 
sponding speeds and trac- 
tive forces for a rate of 
combustion 0.8 as great as 
the maximum; so also the 
lines designated by 4,800, 
3,200 and 1,600 Ibs. coal 
show the same data for 
burning rates of 0.6, 0.4 and 
0.2 of the maximum, these 
curves having been based 
upon the results of the en- 
gine tests above referred 
to. 

If we divide the total coal 
burned per hour by the 
speed in miles per hour, 
we obtain the rate per 
mile; this has been done 
and is shown by the dotted 
lines marked 100, etc., tc 
800 lbs. per mile. The two 
sets of line provide us with 
the means of estimating the ° 
quantity of coal burned per 
mile or per hour for any 
combination of speed and 
tractive effort possible with- 
in the capacity of the engine; any point selected between these 
lines is to be interpolated. For example: At 20 miles per hour 
the maximum, available tractice force will be 26,000 lbs., and 
the coal consumption 8,000 lbs. per hour, or 400 lbs. per mile. 
At the same speed, but with a tractive force of only 20,000 lbs., 
the consumption would be 4,800 lbs. an hour or 240 Ibs. per mile 
(as seen by interpolating between the dotted lines). Also with 
26,000 lbs. A. T. F. at 16 miles an hour, the rate would be 5,300 
Ibs. per hour or 330 Ibs. per mile. 

As we can now determine the fuel consumption for any trac- 
tive force and speed, we are at once put in possession of the 
consumption for various speeds, grades and loadings, as the 
tractive force depends upon these items. If we suppose that 
the controlling grade is 1 per cent., or 52.8 ft. per mile, we 
can construct on the same diagram (Fig. 1) additional curves, 
which will show the tractive force necessary to move various 
loads at different speeds. Thus a gross weight of train of 1,600 
tons at 5 miles an hour up a 1 per cent. grade will require 
1,600 X (20 + 5) = 40,000 Ibs. A. T. F., and at 10 miles an 
hour, 1,600 X (20 + 5.5) = 40,800 lbs. A. T. F. We can there- 
fore lay off the broken line marked “1,600 tons gross up 1 per 
cent. grade.” The rest of the broken lines have been constructed 
in a similar manner, by calculating the total resistance under 
the different conditions. 
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From this combination we are able to read off directly th: 
amount of coal required per mile or hour for various weights 
of train at the different speeds upon the 1 per cent. grade se- 
lected as the limit. Of course any other series of curves could 
be studied. From, Fig. 1 we learn that a train of 1,600 tons 
gross weight could not be drawn up a 1 per cent. grade faster 
than 5 miles an hour with am expenditure in fuel of 700 lbs 
per mile, while a train weighing 1,570 tons (only 30 tons less) 
could be taken up at 10 miles an hour, but with a coal consump- 
tion of 800 lbs. per mile. If we wished to make a speed of »\) 
miles per hour, our train must be reduced to about 960 tons 
gross weight, under which conditions 400 lbs. of coal will be 
burned per mile. It will be noticed that the dotted lines have 
generally their highest point on the 3,200 lbs. per hour lize, 
which corresponds to a-coal combustion of 80 lbs. per sq. ft. of 


B 
8000 /bs. Coal Per Hour 
6400 a” ”“” ”“ 


4800 » ” 





_ 





Mi Per Hour. 


120 {50 #40 Revs.Per Minute. 


180 fale) 


FIG. 1.—COAL CONSUMPTION OF CONSOLIDATION LOCOMOTIVE.—(150 TONS WEIGHT.) 


grate per hour, and for any given weight of train, this rate of 
combustion per hour will indicate the minimum rate of coal 
per mile. Thus, a 1,500-ton train will use the smallest amouut 
of coal in a given distance on a 1 per cent, grade, when run at 
about 51% miles per hour, and a 1,200 ton train when operated 
at 9 miles an hour. This figure shows at once by simple in- 
spection the “coal efficiency” of different train loads and speeds, 
but as we have stated, that is only a part of the problem. 

b. Water, oil, waste and miscellaneous supplies for lecome 
tives —We saw in our statement of operating expenses that 
little over 1 per cent. of the total is consumed by these :‘cms, 
so that they. may generally be grouped together witho': se? 
sible error. While the water used will depend upon th (tri 


tive power exerted, the other supplies will be governed imost 
entirely by the mileage alone, and as water is generally * low 
priced commodity, we can figure these supplies as a who’: upon 
a mileage basis, Examination of reports of various rs ("0a 
indicates that 1.5 cents per engine mile can be taken | cover 
these items, though in any special case it should be se!» ‘ed ‘0 
cover the existing conditions, as should all of these )) \othet 
ical items. If the water needs treatment, the vaiue si uid b¢ 
increased, and if the cost of such treatment be hig", it ee 
even be advisable to consider this item separately, ®. 4 pao 


similar manner to that of the fuel. As a rule, howe 
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seldom costs over 5 cents per 1,000 gallons, and as a gallon of 
water requires, roughly speaking, a pound of coal for its evap- 
oration, at this rate the cost would be only 5 per cent. of that 
of the coal, and it is very unlikely that it would average any- 
thing like that figure for a long division in a country fairly well 
watered. For this reason we have taken the cost of the engine 
supplies, with the exception of coal, at 1.5 cents per mile, but 
where necessary on account of hauling water or from other con- 
siderations which raise the cost to an abnormal figure, it may 
be considered separately, and as a percentage of the cost of fuel. 

c. Train Supplies.—This cost will depend partly upon the 
number of cars in the train, though a large portion will be an 
absolute charge per train mile. As it is not likely under nor- 
mal conditions of operation that there would be any very great 
fluctuations of train loading, we will assume this charge also 
at 1.5 cents per mile, which we believe is a fair figure for 
freight trains in this country. 

d. Repairs and Renewals to Locomotives.—This item has 
usually been considered upon an engine mileage basis only, but 
in recent times the ton mileage basis has come to be favorably 
considered. It is no doubt true that a combination of both 
the engine and ton mileage would be the correct method for an 
accurate analysis of this item, but even then the ordinary varia- 
tion in cost of repairs is so great between identical engines 
that it hardly seems worth while to work up an elaborate for- 
mula for this purpose. It is also true that a load of 1,000 toas 
on a1 per cent. grade is about as severe on an engine as 2,000 
tons on a % per cent. grade, yet in the first case the ton miles 
credited to the engine would be only half as great as in the 
second case, which demonstrates that a unit which considered 
the actual work done, such as the product of the tractive force 
and the distance, would be very much nearer the truth; dul 
this unit would also be difficult of practical realization. After 
due consideration we have concluded that a rate of 8 cents per 
1,000 ton miles net would cover repairs and renewals; and while 
it may be considered by some as too high a figure per engine 
mile, it must be borne in mind that renewals are also to be 
included in this amount. 

e. Repairs and Renewals to Freight Cars.——This item could 
vrobably be omitted from consideration in connection with this 
subject, as it is supposed that there is a definite amount of 
traffic to be handled, and consequently a certain amount of car 
mileage must be made, but in order to estimate our train 
charges completely, a value will be assigned to it in this dis- 
cussion. One half cent a car mile is probably a fair average for 
cost of repairs, and as the average weight of loaded cars is 
about 33 tons, we have 0.5 + 33—.015 cent per ton mile or 15 
cents per 1,000 ton miles, which is the same unit that we have 
used for locomotive repairs. This is almost double the rate of 
repairs to the locomotive on the ton mile basis, whereas the 
percentage of operating expenses was less for cars than fcr 
locomotives, but this was taken from the total charges and in- 
cluded light engine mileage, switching, etc., so that a close 
agreement between the two could not be expected. 

f. Wages of Engineers and Firemen.—Owing to the different 
schedules of pay in existence at various points, this item must 
be selected in accordance with the rules in force on the division 
under consideration. In most cases engine men are paid the 
standard rate for a 100-mile run, even if a smaller distance be 
covered, so that if a run were 70 or 80 miles long, the pay 
would be the same as for 100 miles. Special arrangements 
cover “turn-around” points. .In addition to this, some high- 
grade divisions allow constructive mileage of an arbitrary 
amount, over and above the real mileage made. 

If the run be over 100 miles the men are paid usually for 
the additional mileage at the same rate. Delays on the road 
or slow runs are also subject to an extra allowance as over- 
time, the ordinary regulation being that if the average speed is 
less than 10 miles an hour between terminals, the pay shall be 
at the rate of 10 miles an hour. This irregular, schedule has 
a peculiar effect upon the efficiency of a time schedule from 
a standpoint of wages. Thus a run less than 100 miles results 
in an excessive cost per mile, and a speed slower than 10 miles 
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an hour produces the same result. If the distance traversed 
be over 100 miles and the average speed in excess of 10 miles 
an hour, the rate of pay per mile will be uniform. 

In order to proceed with our study the schedule of a promi- 
nent Western road is adopted, viz.: Engineers, $4.25 and fire- 
men, $2.75 for 100 miles or less; for runs over 100 miles, 44 
and 2% cents per mile. Overtime to be allowed when the time 
between terminals is greater than the miles divided by 10 and 
at the rate of 10 miles an hour or 42.5 and 27.5 cents per hour 
respectively. In computing overtime, 29 minutes overtime 
will not be allowed; 30 minutes or more will be considered as 
one hour; after the first hour of overtime, one mile will be 
allowed for every 6 minutes additional time made. 

g. Wages of Trainmen.—The road just referred to provides 
the following wages for trainmen: Freight conductors, $89.70 
per month, for 2,600 miles in 26 days; for excess mileage 
the same rate obtains, viz., 3.45 cents a mile. Overtime is 
allowed whenever the speed is less than 10 miles an hour, and 
is computed at the rate of 1 mile for each 6 minutes overtime. 
Freight brakemen receive $59.80 per month of 2,600 miles in 26 
days, or 2.3 cents per mile for excess mileage, overtime being 
allowed same as for conductors. Thus we find that runs of 
less than 100 miles in a day or average speeds of less than 
10 miles an hour cause excessive charges for service and can- 
not be considered efficient from a standpoint of wages either as 
regards the engine crew or the train crew. 

h. Wages of Roundhouse Men.—The cost of turning locomo- 
tives is practically independent either of the mileage or ton- 
mileage performed. It includes the cost of cleaning fire and 
ash-pan, hostling, wiping and firing up. The boiler washing 
does depend upon the mileage to some extent, but only in a 
general way. Thus if the water were bad the boiler would he 
washed out after every trip, whether the division be 100 or 150 
miles in length. There are also running repairs to be made 
every trip or so, such as closing rod brasses, cleaning air brake, 
grinding check valves, etc., and we propose to cover these 
charges by allowing $2 for each time that the engine is housed. 
While this figure may seem high, it represents about the cost 
of caring for large engines in the Middle West and we do not 
think that the amount is unreasonable for the size of engine 
selected for this discussion. If a territory is being computed 
where labor conditions suggest a reduced figure, it of course 
should be changed accordingly. 

i. Interest Charges—Interest is not generally considered 
an operating charge in railroad accounts, but it certainly nas 
an effect upon economical train movement. Locomotives are 
usually purchased from a fund provided by the sale of stock 
or bonds, upon which interest is paid, and therefore it is per- 
fectly reasonable to include this account in our study. The 
same applies to the cabooses or way-cars. Such an engine as 
we are considering would, with its caboose, represent perha»s 
an invested capital of $18,000. At 5 per cent. this would mean 

900.00 
an interest charge of $900 a year or = 10 cents an 
360 X 24 
hour, and this charge goes on whether the locomotive is work- 
ing, standing in the roundhouse or on the side track, or is in 
the shop undergoing repairs. We know that engines are often 
valued at $10, $20 or perhaps $50 a day for rental purpose3; 
that, however, is an entirely different matter. 

(To be continued.) 








AMERICAN SUCCESS IN MACHINE Toors.—Visiting English me- 
chanical engineers attending the recent convention in Chicago 
were impressed with one reason for the success of American 
machine tool builders. It was the fact that many of the build- 
ers concentrate their energy and attention upon one form of 
machine tool and thus are able to carry it to a high state of 
development. This’ also favorably affects manufacturing, be- 
cause in the reproduction of a large number of similar designs 
the builders can afford to provide facilities which otherwise 
would not pay for themselves. The advantages of specializa- 
tion impressed our foreign friends. 
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SIDE VIEW OF FINISHED CAR SHOWING ATTRACTIVE APPEARANCE. 









































FLOOR FRAMING. ROOF FRAMING. 


FIREPROOF CARS.—NEW YORK 





SUBWAY. 














Octoser, 1904. 


AMERICAN ENGINEER AND RAILROAD 


JOURNAL. 375 








? 

































(ec emeons omen ae ~~ ~~ ---- ---- ----, 88" Over Eaves--- 
4a 
[Renna monn nnn nn FAG mn 
| Bulprhe aid 
oye ge | rn ; 
BR akg 2 
Z ' , 
idx hx ho 1 | 
10} '  ¢ 
' Men 
g 8 
¢ v ” “e H 
Bish a |} 
rx Fy — fp + 
i ' H , ° 
ota eae ie "orn oa 
' ' s ' 
he 2 ' 
' i . 
| th b-f--------------------- 814 Over Letter Board-- 
1 ' 
! ' 
! ' ' 
+i -a 
f° 
1 + SB 
iss Sh 
: + & 1 
.-¢¢ : 
1 | “eRe 
| 
i; et 
st } ; 
ar 
iy 
ke 
! 
| 
! 
' 
\ 
! 
| 
! 
' 
' 
! 
| 




















i 
; 
a 
4 
ze 
i 
1 
bt — 
VU4,7 
) we 
ear aad Jr 5x3 : 
in penne a a = == - 8°64 Over Sills---------- t 
K-------—------ ----- 87" Over Sheathing----- . 


CROSS SECTION THROUGH FRAMING, 
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VIEWS SHOWING THREE STAGES OF FLOOR CONSTRUCTION. 


FIREPROOF CARS—NEW YORK SUBWAY. 





These are the first steel passenger cars ever built. There was 
no precedent for their construction and the boldness of the 
design and the responsibility assumed in constructing 300 cars 
from the first drawings are to be commended. An examination 
of the cars with a comprehension of the difficulties, including 
the short time allowed for the design and construction, com- 
pels admiration of the work as an engineering undertaking. 

It is not difficult to build a passenger car of metal if there 
are no restrictions of weight and clearance. The problem 
worked out by Mr. George Gibbs, consulting engineer of tue 
Interborough Rapid Transit Railway, as illustrated in these 
engravings, however, meets most difficult limitations of both 
clearance and weignt. 

Fireproof construction, low tunnel clearances, a weight not 
exceeding that of present wooden cars, and stiff, strong con- 
struction, which would operate noiselessly, and be satisfactory 
in cold and hot weather, constituted the problem. Because of 
the low roof of the subway, it was absolutely necessary to use 
the minimum possible depth of floor. Because the car must be 
light the lack of floor depth could not be met by increasing the 
number of longitudinal sills. Therefore, side girders were used 
to carry the load. These girders are of \-in. plate, with special 


bulb angles in the form of belt rails forming the upper flange, 
while the angie side silis form the lower flangee One of the 
engravings shows the framing, without the side plate girders, 
supported on three trucks. Without the plates in place the 
framing deflects considerably. 

Mr. Gibbs guaranteed to produce a steel car without exceed- 
ing the weight of the wooden cars, which were illustrated in 
this journal in March, 1903, page 95. He has practically done 
so, but found it necessary to depart from the framing of the 
sample fireproof car illustrated in March, 1904, page 106. That 
car carried the load chiefly by its floor. The present design has a 
light superstructure resting in a structure similar to that ofa 
gondola-car, with plate side girders carrying the load. From the 
floor the load is carried to the side by means of cross bearers 
and diagonal trusses, and incidentally these braces support the 
side girders laterally, in which direction they are weakest. No 
truss rods are used, but, obviously, they may be applied if 
necessary or desirable. One of these cars was loaded with a 
full standing load and showed a deflection of 1/32-in. at the 
centers of the sides, showing great stiffness. 

Some wood, about 680 Ibs., has been used in these cars, be- 
cause of a delay in securing other material. This wood is all 
“fireproofed,” and in 100 additional cars recently ordered most 
of it is to be replaced by aluminum castings. It was necessary 
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UNDERFRAMING SHOWING BOLSTER AND DRAFT BOLSTER. 
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DRAFT RIGGING AND PLATFORM FRAMING. 
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BODY CORNER POST. SECTION THROUGH FLOORING AND THRESHOLD. 
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DETAILS OF BOLSTERS, POSTS, WINDOW SILL, ETC. 
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to use lining which would deaden sound and resist the trans- 
mission of heat, and it was desirable to use metallic interior 
finish for its moral effect on passengers in case of a panic in 
which a fire might be feared. As wide a departure as possible 
from the appearance of a wooden car was sought. Aluminum 
was decided upon because of its lightness and permanence of 
finish, and about 900 Ibs. of this metal is used in each car. This 
Saved about 1,800 Ibs. in weight over construction requiring 
copper or steel. . 

The weight of one of the new car bodies is 34,000 Ibs. The 
motor truck weighs 12,240 lbs., and: the trailer truck 8,400 lbs. 
These metal cars are all equipped with motors, each car having 
one motor truck with two 200 h.p. motors, which are either 
Westinghouse No. 86 or General Electric No. 64. Local trains 
are to have 5 cars, 3 of which will be motor cars. Express 
trains will have 8 cars, 5 of which are motor cars. The equip- 
ment will consist of 300 of these new fireproof motor cars and 
500 of the wooden cars as illustrated in March, 1903, the gen- 
eral proportion of motors to trailers being as 3 to 2. All the 
cars are adapted to run either on the elevated or subway lines, 
and are known as “interchangeable” equipment. The wooden 
motor cars are gradually to be changed to trailers. 


GENERAL DIMENSIONS. 


Length over Gols cernGl POGe: 6.64.52 cca we ieeica se cease 41 ft. % in. 
Fy eds Bo ., Se eee a aa eae 51 ft. 2 ins. 
SE CO 6 85 5 eg Sakon oie ta See ete 51 ft. 5 ins. 
RR RRS a ae airy Sees eee One 8 ft. 6% ins. 
eee. GC ee Sa bck icc weedeat een rs cet wened 8 ft. ins. 
eens, UE WF G6 5 ck kn eewe whidd bnew oWadee Mar ft. 7 ins. 
DA! eo eR > ee eee ee 5 ft. 7%4 ins. 
Wraees OVGP Caves. Or meee MEMOIRS ov ec tedictrcetescesess ft. 8 ins. 
ek AG BIE 65.b 0. 0.5 He Wdiele nadie aclaticc.aémen 9 ft. in. 
Wee MOE WE ot tes ween snedcenes vee eWedne 8 ft. 7% ins. 
Weer ORR Ps cS ctcied cekd asc dieescncieiaacs 8 ft. 10 = 
Height under face of sill to top of plate................. ee Se 

Height under face of center sill to top of roof............ 8 ft. 9% Row 
Height of rail to top of truck center plate................ 2 ft. 6 ins. 
Height of rail to under face of side sill................ 3 ft. 2% ins. 
Height of rail to top of roof (car light) ................00- 12 ft. O in. 

LIST OF PRINCIPAL STEEL MEMBERS. 

a a ead Ee re 5x3x % in., 12.8 Ibs. 
iy st oe | Ug UR arr reer errr 6x 3% x \% in., 15.3 Ibs. 
CHES DIRND- BAGO: nec vc ciecireenvoeccawes es 4% x3x 5-16 in., 7.7 Ibs. 
Ce GI Sibi bk oa ns Ken exaeaen ea x1% x 3-16 in., 1.8 Ibs. 
ae a ery oer ra, ere 1%x1%x &% in., 13 Ibs. 
Cross truss, horizontal angles ............6..+- 4x3x % in., "8.5 Ibs. 
Cross truss, diagonal ......... alee #2ile Wark 4% x3x 5-16 in., 7.7 lbs. 
Li. 3k! eS Sere ere eee 1%x1%x 3-16 in.,.1.8 Ibs. 
Wainscot furring angle ....c.cccccccceccs 2x 1% x 3-16 in., 2.1 Ibs. 
Wyner Geek GAVOS. BEGINS . 6. ic behest Seis tc %x1%x 3-16 in., 1.8 Ibs. 
a SRE eee eee ee 14%x1% x *® in., 3.4 Ibs. 
FiOOF SUPPOTE OMGIS.6s nc ce cee ccescee 1%x1% x 3-16 in., 1.5 Ibs. 
Belt rails (bulb angles) ....ccccccccice secdecse 4144x2% in., special 
Cee Gare WN a cn oc 4 tccwnes wecb okt cageneeen 6 ins., 17.25 Ibs. 
Body end sill channels. .........2.e-eeeseees 4x1 21-32 in., 6.25 Ibs. 
Body end Sill channels .........cccceccceeess 3x 139-64 in., 6.0 Ibs. 
Body end post channels........cceeesecsecscees 6 x 1.92 in., 8.0 Ibs. 
OEE SOMES S 6 ne Cais do ceadakense’ Cure en hewens 3x3x% in., special 
Cees CHORE Fe occ case cite iene ecisgineeoenman 4x4 in., 10.9 Ibs. 
Winteets- Beet. Pio as oe des os cae ws v04.¢ edema 2x2x% in., 4.4 Ibs. 


The side sills are steel angles, the center sills, I beams and 
the platform end sills, steel angles. The longitudinal sills are 
continuous the full length of the car, and are secured to the. 
platform and sill by cast steel brackets and a steel anti- 
telescoping plate under the sills and riveted to them. The 
body end sills are steel channels, seeured by brackets to the 
side and center sills. The buffer beam is white oak. The body 
bolsters and short draw bar bolsters are clearly shown in the 
detail engravings. This portion of the design has been care- 
fully developed through experience with cars now running on 
the New York elevated lines. 

The flooring constituted a specially difficult problem. Its 
construction in three stages is illustrated from. photographs. 
It begins with galvanized corrugated sheet iron of No. 22 B.& 
S. gauge, laid across the longitudinal sills and secured to floor 
angles by rivets. Clips are provided in the corrugated plates 
to hold the “monolith” fireproof floor, which is finished smooth 
on top. “Monolith” is a composition extensively used by the 
Pullman Company, made in proportions of 5% gals. “monolith,” 
%4 Ib. raw sienna, 1/5 lb. burnt umber, 1/5 lb. Tuscan red, and 
37% lbs. “monolith” cement, all mixed with sufficient hardwood 
sawdust to give the material the consistency of mortar. This 


flooring is covered with ash strips for a wearing surface. The 
platform floors,.of 4-in. steel plate, are covered with rubber 
matting, cemented; and also secured by large-headed bolts. 
The outside roof is of “composite”. board covered with can- 
vas, and painted. It is fitted with copper flushing at the eaves. 
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This is secured to carline fillers of fireproofed ash, which are 
bolted to the carlines. Composite board lining is secured to the 
under sides of these carline fillers, and to the composite board 
the final aluminum head-lining is cemented. The aluminum 
has a scratch brush finish, giving it a frosted appearance. The 
aluminum moulding for the center light wires finishes over the 
joints in tha plates of the head lining. Composite board is a 
paper pulp made into a very light and strong material, which 
will not burn and has the properties of deadening sound and 
resisting heat conduction. 

In the sections showing the window posts the latest develop- 
ment of the design is illustrated. This employs no wood ex- 
cept that of the window sash itself. Both single and double 
posts are shown. A T is used for the single post, with alum- 
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MOTOR TRUCK.—-NEW YORK SUBWAY CARS, 


inum castings fitting the flanges, forming spacing between the 
Sash and furnishing window stops and filling pieces. Outside, 
the posts finish with pressed steel in channel form, and inside 
the car the post finish is %-in. aluminum plate over 3/16-in. 
composite board. A similar construction is used in the double 
posts, where two angles take the place of the T. In the first 
cars of the present order the window post construction involved 
fireproofed wood fillers, which have now given place to the 
aluminum castings. All interior mouldings and _ for 
the light wires are of aluminum. ~ base 43 
Pressed steel and angles are used for the frames of the trans- 
verse seats, and the supports of the longitudinal seats are 
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brackets from the sides of the car and the heater panels. The 
seats themselves are of rattan on frames of pressed steel. The 
lower window sashes are stationary and the upper sashes drop 
when it is necessary to open the windows. The end doors are 
double, and the side doors of the vestibules are of the Gibbs 
sliding pattern. Cabs for the motormen are formed by the end 
doors of the vestibules, which may be swung to enclose the con- 
troller and brake devices, placed in another position to form a 
compartment for the motorman, or made to close the passage 
between the cars. Each car has 26 10 c.p. incandescent lamps 
arranged in three rows with 10 lamps on each side and 6 in the 
center of the roof. With the reflection from the frosted surface 
of the aluminum headlining the lighting is exceedingly effect- 
ive. Each car seats 52 persons in 36 longitudinal and 16 cross 
seats. 
| MOTOR TRUCKS. 


In the following table the chief dimensions of the motor 
trucks are given: 


MOTOR TRUCKS. 

anc ig ein wiw'e obisioS : ft. 8% ins. 
Distance between backs of wheel flanges ft. 5% ins. 
Height of center plate above rail with car body loaded site 15,000 Ibs. 
30 


ins. 


NEE Ba reg ieee Te ey a ne RE 6 ft. 8 ins. 
Weight of truck complete without motors................. 12,240 Ibs. 
Weimes, Gf one motor On: transom... ........ccccccccwecnes 3,000 Ibs 
Tongue of one motor on truck transom.................6.. 3,000 Ibs. 


Side frames, wrought iron, forged 


2% x 4 ins, 
End frames 5-in. channel section 


11.5 Ibs. per ft. 


Ne es eo ees Ss shy bia doesn bob — iron forged 
Center transom 10-in. channel section.-.................é 0 Ibs. per ft. 
a tea ok SIS a alg 6 oo ip a biplane 0's 6.80 + 6 4S Ons, 00% cast steel 
wpemeeemeee Obra, wrought iron... 6.025... ct ce ec eee 14%x6% ins. 
NN a Si Ss Cored hia a'c 466d 06 0 OS epee teases cast steel 
ee I SIRI SOON, a sic iwidier ee dis ope ob 0 eb ee ss 60 eee 1x3 ins. 
NN SEEDS oy osc 4 Gera Kd Olh Nd Se 006 aw eS 30 ins. 
Equalizer springs, outside dimensions................ 44%x7 ins. 
Wheels, cast steel, spoke center, steel tired.................08. 3 ins, 
ES AO ONO wo ory inv. 2y'9 3 so 0 510 4 wd wie e 0e'cle do 6s 25% x 5% ins. 
ESE CERES SET ae Pe ES OTP ree 5x9 ins 
ee NEE URE MRUOD F-6-55o 6-bs cae os kb wd vsies ceca cemsem ia 6% ins. 
I eed ee ae a a teins wis tale eats 0 in.0.0's 6S malleable iron 


These trucks have wrought iron side frames, machined on 
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four sides; the end frames are steel channels, as are also the 
transoms, the construction being shown in the drawings. The 
bolsters are of cast steel, with separate center plates and side 
bearings, and are hung on links. Steel castings are used for 
the motor suspension, for brake hanger brackets, spring caps, 
spring seats and brake lever guides. Pennsylvania Railroad 
specifications are requirec for the axles. The trailer trucks 
have wrought iron frames and sandwich bolsters. 


These motor trucks are very heavy and strong; they are, in 
fact, the heaviest and most powerful thus far used under such 
equipment. The engraving illustrates the construction, but 
does not show the motors, neither does it convey any idea of 
the compactness of the design as a whole. In order to facili- 
tate the removal of wheels the outer pedestal is arranged to be 
easily removed. These trucks have been most carefully de- 
signed, as the very large size of the axles will indicate. 


These cars are fitted with Westinghouse automatic air brakes 
throughout, and the motor cars are fitted with Westinghouse 
motor compressors and electric pump governors, in accordance 
with the standard of the Interborough Rapid Transit Company. 
The brake cylinders and auxiliary reservoirs are of the com- 
bined type, but differ from those ordinarily employed on steam 
railway cars in that the auxiliary is arranged so that the triple 
valve is mounted on the side instead of the end. The brake 
cylinders are also fitted with the American automatic slack ad- 
juster of the attached type. Each motor car is provided with 
the Westinghouse multiple electric pump governor valve, a new 
device that does away with the necessity for balance wire and 
jumper connections through the train in order to make all the 
‘pump governors cut in at the same time for the purpose of 
equalizing and distributing the load on the motor compressors 
through the train. With this equipment but one hose connec- 
tion is made between the cars, in addition to the train pipe 
which is always used. 








SIX-COUPLED PASSENGER LOCOMOTIVE. 


BOSTON & MAINE RAILROAD. m 





The Boston & Maine has received new passenger locomotives 
of the 4—6—0 type from the Schenectady works of the Amer- 
ican Locomotive Company, which have been giving excellent 
satisfaction during the rush of business to the seashore and 
mountains of the past summer. They have moderately wiae 
fireboxes, and the chief interest in the design centers in the 
fact that this is the first example of the use of wide grates over 
72-in. wheels by these builders. By bending the mud ring, a 
fairly deep throat sheet is obtained. These engines have piston 
valves with inside admission and direct valve motion. While 
the boiler appears to be high, its center is but 9 ft. 5 ins. above 
the rails, the diameter of the first ring being 66%¢ ins. In this 
journal for October, 1900, page 312, a wide firebox engine on 
the Lehigh Valley having this wheel arrangement was illus- 
trated, the driving wheels being also 72 ins. in diameter. in 
this case the center of the boiler was 9 ft. 2 ins. above the rails. 
In the following table the most important dimensions of the 
Boston & Maine locomotives are presented: 


GENERAL DIMENSIONS. 


RS a a5 5s a ka se a nis eats b 6 6 fb 2.6 018 80 6 000) 9.4,0-8 4 ft. 8% ins. 
RPE OIL sag Se hla SASS HS 6 ORS. 0.2 B ew Re ew als Bs bituminous coal 
nn so ner GUNG), 5 a 0c0 55-5 acaiee sve bate 668 hee ,000 Ibs. 
I IN rT rae ia 5k Ses wb ne ole, es’ ¥8lS-e 130,000 Ibs. 
Weight engine and tender in working order............. 282,400 Ibs. 
I Fe 7, aE 5 8 k's Wrap ele a8 0 6 8 0 0 ale 15 ft. 10 ins. 
I lg i St a lag 6b 5 ere NSD 15 ft. 10 ins. 
I ay ts as ah sas > odie Fahd S08 Be a 0 © ab ee 26 ft. 10 ins. 
Wheel base, total engine and tender...................- 54 ft. 6% ins. 
CYLINDERS. 
Neen ee ap wig on oe ie:6.0:8 04:5 0 20 ins. 
I ae en hee eae f hb'e wads ves ecue oe ee 6 eM EM 26 ins. 
Biosmontel ‘thickness of piston: ... 0.666. ee cee eek ete 5 ins. 
I IE ON ca k's Sle nS pin 0 0 Gib ao p\0.0') 0 @9:85m 3 ins 
ee ee Nn Tak ean ae wee ecb eae eewse ceed cast steel 
pe eS ee ae ee ...U. §S.: Metallic 
VALVES 
i SU I OS a ies, nope bist as eh dew so chae piston type 
Greatest travel of slide valves .............0. cece eee cence % ins. 


ee a SEETPRCERIE TIRE TSE TT Te ere 
Inside clearance of slide valves 
Lead of valves in full gear, 

line and line in full gear 14 inch lead at 6 ins. cut off For’d motion 


ee 


Pee HOR Sane WON. WROMUNE o on Ns vtec ce scksececcavesus U. S. Metallic 
WHEELS, ETC. 
ey, 0k CR SO 8 Cai bcs oe cea bce bs ccac ticvataeteabhebe --6 
Diameter of driving wheels outside of tire...............2006% 72 ins. 
Material of driving wheel, centers...........ceececceeeees cast steel 
NN SE CREMNR 15) 00 tb. 6 dg's 40 Vis oko 6 bb eth ORS 000 0 054 Lea ins. 
earn Oe SEEN cal ga a alls ove ardie S 6 6 bie -o 6 ack 5y0iprs eee cast steel 
Diameter and length of driving journals......... 9 ins. dia. by 12 ins. 


Diameter and length of crank pin journals....... 6 ins. dia. by 6% ins. 
Diameter and length of main crank pin journals, 
(main side, 6% ins. by 4% ins.), F & B 4% ins. dia. by 4 ins. 


IN SL. nw a's 50 0 v.60 5b fs be OE oR * KODE OS ACKER swing motion 

Engine truck ; DEM: ake sabe set bie e ses 6 ins. dia. by 10 ins. 

Diameter of engine truck wheels. .......s.cccccccscccccnccce 33 ins. 
BOILER. 

EE sch aah dee hve aiid eee be ck os extended wagon top, radial stay 

Cees Geter et “Brat: TAGE os o's cece cde ens bes eR OeeD 66% ins. 

I Ss on 5 ae ae a's DDO CAs bw bas Ch bee er eeen 200 Ibs. 


Thickness of plates in bers and outside of firebox, 
j+ {i !11-16 in, 23-32 in. % in., %4 in., 9-16 in. 


NE REN isi) od an SW doe Phe Lhe & oieweie Sra wiewene ae 102% ins. 
ee ee EI). 6 ok od da oon CAD Weds & tsb den date deh haan en 65 ins. 
Sane Rn: OOS 4 4s hk once ees front, 7213-32 ins., back, 515-32 ins. 
Fire box hg thickness, sides, 
3% in., back, % in., crown % in., tube sheet 1 in. 
Fire box, water space............ 4 ins. front, 4 ins. "sides, 4 ins. back 
are. OOM, CIOGM POGUE cv wca cece ebcccccc cs &¥Sub oun ee ses en's radial 
See eds MN aise dif wks. pecs 45 bo Reuewe Nee Ulster special iron 
a ME ee Sper re ee yee reer ee ee 33 
PN he on 6 Sec be tis é.sre sen cobs ent sha saee teens 2 ins 
Tuben. Seeeth aver. tube. sheets. .. . occ ccesimesisccsccves 15% f 
ee a NS SO oo occ cbs cess ect cvsceuvawewnes water tubes 
RS ee rate eee Th ee 2631.6 sq. ft. 
Peehtree: Merrece, Water LUCE 6. co es ives os seiscceen sade 27.3 sq. ft. 
en-US DN os 65 ao ature oS wb s ase-0 owes ONES 159.6 sq. ft. 
SE SEEMOOG RIEL 0 4's 6 0.0 h'a0. 5 “00.0.0. 4:00 a 00.0418 0 0d ee 2818.5 sq. ft. 
SE EE a's Gaels «kv bead bs &p6-00 dw Cak.o Rae Sieeie ees eS 44 sq. ft. 
CONG SRE «155 ip 5b 6 shh cial 'n pire Peay SAR oS oh, 6 0s a= greens rocking, in 4 sections 
oR Ee ES Se eine ee sae eee sectional, steel plate 
UNE os Sk AW aes dere we Eb UES 60-6 BRU EVE ERROR Ae + One single 
Exhaust. moszies .............+. 4% ins., 4% ins. and 5 ins. gd 
Smoke stack, inside diameter ..........cccdeveccawcccsvcveece ins. 
Smoke stack, top above rail .........--20-eeeeeees 14 ft. 311- i6 ins. 
TENDER 
I i re eles a a's ow eam ich gOS SES OEE ALS ee ee we water bottom 
I NE Pate Sag che Raed Caf 84 pee et aaa 48,800 “we 
BO ee ee on eee ET EE eee eee ee ee rere eee Lt oa 
eS Ee PPPs Oe Ray Serer oy ae ee 36 — 
Journals, diameter and length.............. 5 ins. diameter by 9 ins. 
TT OO ai io de oF 0.9 OG CEE OAL Ob ORE ft. 4 ins. 
EE SO. ong 5 8.5.6 '5:0 Og Cet Vewh ee Pai aig so hee e ee 4-10-in. Chapels 
Pema TUMORS i. a Si os wes Fox pressed ie: floating bolster type 
WMRET GRDOOIEY | ~ 056 cosas 3c cee seecvee seeeseeeee 5,000 U. S. gallons 
EL RIES, haa sie vn 0 Cee e006 b's wee 0 Uh Swe es iy bbew ihe -+-10 tons 
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IMPRESSIONS OF FOREIGN RAILROAD PRACTICE, 


‘ 
EDITORIAL CORRESPONDENCE. 





: OxrorpD, ENGLAND. 

To give a fair impression of the shop practice of a foreign 
railway from such brief visits as I was able to make is not alto- 
gether easy. I did not see all the shops, but found a contrast 
between the best and the worst quite as marked as we have at 
home. 

The railroad shops of England do not present many features 
which we would wish to adopt. Many of them are old and are 
full of time-honored machinery, with some good machine tools. 
The shafting speed appears to be low, but those who conducted 
the writer about usually did not know the speeds. Concentra- 
tion of an enormous amount of work in a single shop plant is 
the rule, and this leads to an aggregation, growing by accre- 

,tion, scattered over a large area, and exceedingly difficult to 
supervise. No one seems to worry about shop matters, and in 
but a single case could the output of the shop be stated without 
having the figures looked up. A plant sufficient for completely 
maintaining 3,000 locomotives, building, say, 75 per year, and 
doing a vast amount of manufacturing, presents a problem 
which no railroad on our side of the water would dare under- 
take. 

Altoona presents a very great contrast to most of the large 
plants here. As shops increase in size it becomes very difficult 
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and are finished outside by the milling cutters. Crank axles 
have for years been cut out of the solid by rotary planers, which 
are really milling machines with discs about 24 ins. in diameter 
having inserted teeth. 

This portion of the correspondence is being written on a fast 
train on one of the best railroads in Scotland. The “carriage 
shakes and trembles enough to entitle the writer to absolution 
for all the deficiencies of the letter. If those who have nothing 
but unqualified praise for British track would put it to the test 
of writing upon a pad held on the knee they would come nearer 
telling the truth about it. I say, and say again, that English . 
track is not as good as our best. The cars are apt to have a 
quick side motion. : 

Attempts to ascertain cutting speeds of tire lathes and other 
machines were not satisfactory. One thing quite noticeable is 
the heavy character of fhe new English machinery seen in 
various shops. There seems to be plenty of metal about them. 
While some progress has been made in the application of elec- 
tric power transmission, there is nothing approaching our best 
examples of this. At Swindon the new machine shop is elec- 
trically-driven, and the generators are driven by three West- 
inghouse gas engines, the gas being made at the works, and is 
used throughout for lighting. Gas is frequently used for 
furnaces. At Crewe gas producers are distributed about the 
works, and furnaces are fired with gas, made from bituminous 
coal, 

Very few boring mills are used here, though their value is 














SIX-COUPLED PASSENGER LOCOMOTIVE.—BOSTON & MAINE RAILROAD.—4—6—0 TYPE.—WIDE FIREBOX OVER 72-IN. DRIVING WHEELS. 


to provide facilities for handling material. Here the locomotive 
parts, except the boilers, are all light, and while cranes are 
sometimes provided for wheeling engines and for placing them 
in the erecting shops, they are not used as we use them for 
transporting heavy parts. 

Piecework is quite common in England. Upon asking whether 
prices are not sometimes changed, the astonishing reply was: 
“Oh, yes; we change the prices whenever the men make 1% 
times their day rates.” This fully explained the “navy yard” 
pace of the shop men. The speed limit is set by the employers, 
and it is no wonder that repairs are extravagantly expensive, 
as figures, which I hope to secure permission to print, will show. 

The extensive development of the use of milling machines at 
Crewe has been mentioned in these notes, and is worth mention- 
ing again. So many milling cutters are used as to require a 
good sized tool room force to make and maintain the cutters. 
It has already been stated that no new planers are bought for 
these shops. Planers are decidedly taking a back seat in favor 
of milling machines. I must again mention the piles of main 
and side rods milled on profile milling machines by aid of form- 
ers. Main rods for Joy valve gear are made with a boss at the 
center, formed by means of a separate piéce bolted on top of 
the former. Valves are finished complete by special milling 
cutters. These also cut the grooves at the top of the valves for 
the valve packing. By keeping these cutters up to standard 
gauges absolute interchangeability of valves is secured. Side 
and main rods are completely finished at Crewe by milling ma- 
chines, and they are ready for the engines. Oil cups on rod 
ends are made rectangular in section the full width of the rods, 


beginning to be appreciated, and there is no question of the 
superiority of our lathes to those in common use. Waeel 
lathes are rather light, and it is evident that they will not. 
stand heavy feeds and fast cutting without chattering. Crank 
axles take up an enormous lot of room in English shops. It 
is by no means unusual to see a string of eight or ten big lathes 
working on them and occupying the full length of one side of 
a long machine shop. 

Only in the, case of the new shop at Swincon are the ma- 
chines in anything like as close proximity to the erecting shop 
as in our recent practice. In the older shops there is almost 
always a brick wall between the machines and the engines, 
with an occasional gangway between. With longitudinal tracks 
in such shops, and these at close centers, it is not convenient 
to handle material. 

Good boilermakers must be plentiful here, for the work in 
the boiler shops merits admiration. Careful fitting with all 
holes drilled is the rule. Flanging is invariably done by hy- 
draulic presses and the boilers are designed specially for the 
use of dies. The relations betweeen the shops and the drafting 
room are direct and everywhere clearly apparent. One boiler 
design is made to serve several standard classes of engines. 
This has been carried out to an admirable extent on the Great 
Western. Some beautiful work in copper fireboxes with cop- 
per stay bolts was seen at Crewe. In riveting staybolts at 
Crewe a pneumatic hammer is used. It is held in a conical 
casing in such @ way as to give a smooth conical head, being 
guided as it revolved about the rivet. With this machine all 
the heads are as perfectly uniform as if headed in a die. The 
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finished firebox was a feast for the eyes. The front ends of 
tubes are not beaded over as we bead them, but are left after 
expanding. At Crewe steel ferrules are used at the firebox 
ends. Leaky tubes are not a serious source of trouble here. 
Most of the engines are not worked hard enough to make any- 
thing leak, but the engines which are worked hard, are most 
carefully fixed to prevent cold air from reaching the tube ends, 
as explained in commenting upon the new Caledonian 4—6—0 
engines. 

An admirable provision is made for the maintenance of 
rolling stock by setting aside each year a definite amount-in a 
fund which is availabie for this work, and is increased from 
time to time with the increase in the amount and capacity of 
equipment. This practically provides a depreciation fund for 
keeping the rolling stock up to a uniform condition of efficiency. 

G. M. B. 
(To be continued.) 








NEW LOCOMOTIVE AND CAR SHOPS. 





McKees Rocks, Pa.—Pittspure & LAKE Erie RAILROAD. 


BLACKSMITH SHOP EQUIPMENT. 





The construction of the blacksmith shop building was con- 
sidered in the January issue of this journal, page 24. The ar- 
rangement of the equipment, shown in Fig. 1, was very care- 
fully worked out by the master blacksmith, Mr. A. W. McCaslin. 
The double forges extend along one side of the shop, with their 
centers about 15 ft. apart and about 15 ft. from the wall, and 
are placed’at an angle of 45 degs. with the side wall. Double 
forges placed thus are economical as concerns floor space, and 
are adapted to all classes of work except for locomotive frames 
(which are handled at the large fires on the other side of the 
shop), and for furnace work. The foreman sitting at his desk 
in the office, which is liberally supplied with glass windows, 
can see practically everything that is being done in the shop. 








of the shop is used for storing dies and material. The material 
racks for bar stock are painted different colors to facilitate 
keeping the various grades of material in their proper places. 
A trolley with an air hoist is provided for unloading heavy 
material. -A No. 10 Sturtevant steel pressure blower, with a 
pulley on one side only driven by a 45 h.p. motor, and the 
water-closets are placed above the wash and locker room. The 
main blast pipe passes overhead from the fan and vertical pipes 
branch off to the forges. The large blast pipe is fitted with 
safety valves near each end to prevent damage in case of an 
explosion of gases. 

The double forges (see Figs. 2 and 3) are of cast iron, are 
very compact, complete and durable, and while the first cost is 
somewhat greater than for the ordinary forge, will require 
no repairs and will last as long as the shop. A cellar, 12 ins. 
deep, extends under the entire forge, with the end inclined and 
projecting 2 ft. beyond the end of the forge. About two days’ 
supply of coal is kept in the cavity under the center of the 
forge, while the coke is kept in the ends which are partitioned 
off from the center, and are divided by a removable partition at 
the middle into two parts, one for soft and one for hard coke. 
This does away with the usual coal and coke boxes, and allows 
free access to the forge ffom both the sides and the end. The 
outer end of the top of the forge is partitioned off to hold the 
good slack left when tearing down the fire. The space between 
the backs of the two forges is occupied by tae blast valves and 
by shelves for holding small tools. The hood and the piece 
which connects it to the blast pipe are of cast iron. The forges 
were designed and patented by Mr. McCaslin, and are manu- 
factured by the Monessen Foundry and Machine Company, of 
Monessen, Pa. 

The rather high blast pressure of 14 ozs. is used, and the 
advantage of this can best be explained by quoting from a paper 
on “The Ideal Blacksmith Shop,” read by Mr. McCaslin before 
the recent Railroad Master Blacksmiths’ convention. “The 
writer, through experience, has determined to his own satis- 


.. faction that any volume that will fully supply each forge with 
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FIG. 1.—BLACKSMITH SHOP LAYOUT.—MCKEES ROCKS SHOPS. 


A carefully arranged system of single - cranes serve the 
steam hammers, and a double jib erane, No. 5, serves two of the 
forge fires used for heavy work. Three a hammers are 
provided; a 4,000-lb. and a 600-lb., made by the Chambersburg 
Engineering Company, and a 1,100-lb., made by Bement, Miles 
& Co.. Two large circular fires near cranes Nos. 1 and 3 are 
used for heating heavy work for the 4,000-lb. hammer. Two 
small coke furnaces are built in the double forge to the left of 
the small bull-dozer, and are used to heat small and short work 
for the bull-dozers. The pneumatic bull-dozers, a 20-ton and a 
100-ton, were designed by Mr. McCaslin and built at the shops, 
and are used for forging anything from a bolt head or hand- 


hold to.a wrecking chain ,hook or heavy arch bar. The.furnaces 


between. the bull-dozers: are used. for case-hardening and. for 
heating heavy material,.a trolley extending from this _point 
to the large steam hammers. The large punch and shear is a 
Hilles & Jones No. 4, motor driven. Half of the opposite side 





a constant pressure from 14 to 16 ozs. through an upright 
opening in the tuyere equal in area to 2 or 2% sq. ins. is about 
the proper thing for railroad smith shops, not only in volume 
but in pressure as well. Seven ounces of blast pressure, no 
matter what the volume, will not heat iron as rapidly as the 
iron will absorb heat, consequently with that pressure we do 
not get a maximum output, while with 14 to 16 ozs., regu- 
lated to suit conditions and requirements, every heat unit up 
to the limit of absorption in the iron can be utilized, and the 
earnings of the employer, also the piece worker, increased, an 
the worry of the honest day worker through the change from 
unfavorable to favorable conditions greatly lessened. For or 
dinary work in the railway smith*shop the tuyere should be a 

least 10 ins. below the top of the forge. With this dept! 


and the fire prepared’ with fine wet slack well tampe: 


around a stake the fire will, with possibly the throwing ou 
now and then of a small clinker, last from 7 o’clock a. m. unt 




















Ocroser, 1904. 


noon, and the slag and clinkers do not drop down and clog it 
as they will at a less depth; besides, we have a body of fuel 
below the iron sufficient to produce and continue to produce the 
necessary heat for the best results, and lessen the demand for a 
new fire at 9.30 a. m. and 3.30 p. m.” 

The anvils are placed on portable cast iron stands so that the 
smith can shift or turn the anvil to suit his work. Continuous 
wrought iron brackets or supports are placed along the side 
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FIG. 3.—CAST IRON DOUBLE FORGES. 


4 lip 
Sip 


Qj : 
] lg 
- - 











383 


and for the car department, which takes care of over 12,000 
cars. While it may appear small for this amount of work, yet, 
due to the way the work is handled and to the labor and time- 
saving devices which have been introduced, the number of work- 
men employed has increased very little over what it was ten 
years ago, although the amount of work has increased several 
times. The shop is not equipped for making bolts on:a large 
scale. 





EFFECTIVE USE OF “THE AMERICAN ENGINEER.” 





A well known superintendent of motive power sent to the 
editor of this journal a copy of a letter written by him to four 
of his subordinate officials, which reads as follows: 

“I am mailing you a copy of the AMERICAN ENGINEER AND 
RAILROAD JOURNAL which contains some marked articles which 





FIG. 4.—DROP FIRE FOR LOCOMOTIVE FRAMES. 





FIG. 2.—BLACKSMITH SHOP.—MC KEES ROCKS SHOPS. 


wall nearest the forges to hold the tools. The water tubs are 
made of cast iron, and are let down nearly level with the floor- 
line. In Fig. 4 is shown a unique forge, designed by Mr. 
McCaslin, for heating locomotive frames. With an ordinary 
forge it is necessary to either raise the heavy frarne out of the 
fire or to swing it to one side, and thus disarrange the fire so 
that it is necessary to build it up again before another heat can 
be taken. With this special forge it is only necessary to shut off 
the blast, disconnect the pipe by means of a slip joint and raise 
the large counterweights, which causes the fire to drop 12 ins., 
the box being guided by the upright posts, which fit in slides 
on the ends of the box. This leaves the fire in good condition, 
ready for another heat. . 

One very noticeable feature of the shop is the good light and 
the entire absence of smoke or gas. The stacks from the forges 
are about 22 ins. in diameter at the hood, extend 12 or 15 ft. 
above the roof and create such a strong draft that the smoke 
is all carried off. 

This shop does all the smith work for the locomotive depart- 
ment, which is at present repairing about 17 engines per month, 


I would like you to read. Please study particularly the article 
by Mr. Jacobs on page 333, on the subject of High Speed Steel 
in Railroad Shops. -It appears to me that every one else is 
doing better with high-speed steel than we are, and I think 
there should be a general speeding up of all our tools where 
high-speed steel is used. 

“The article on page 331, entitled Piece Work, by Mr. L.-G. 


- Parish, will also interest you. It contains important sugges- 


tions which you should note. 

“I would also like to call your attention to the marked article 
on Blue Heat in Boiler Plates, on page 349. Please arrange to 
make a test and advise me what results you obtain by follow- 
ing the directions of this article. 

“I would like a reply stating your opinions on these sub- 
jects as applied to our conditions.” 

The gentleman referred to has applied many improvements 
in his department by systematica.ly following this plan of in- 
teresting his assistants ig the practice of other railroads as 
described by the technical press, and has led them to develop 
many adopted as well as original ideas by this method. 
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PISTON VALVES WITH -RELIEF PLATES. 





PENNSYLVANIA RAILROAD. 





The most recent design of locomotives on the Pennsylvania 
Railroad is Class B-6, for switching service, and the first of 
the class was built at Altoona for the Pennsylvania Lines West 
of Pittsburg. It is the heaviest locomotive for this service 
carried on six driving wheels, and has 22x24 in. cylinders, 56- 
in. driving wheels, and weighs 170,000 lbs., or 28,333 Ibs. per 
wheel. The total heating surface is 2,495 sq. ft. The boiler has 
325 2-in. tubes, 13 ft. 10 in. long, and the grate area is 41 2-10 
sq. ft. The boiler is 74% in. in diameter at the largest ring. 
The boiler pressure is 205 Ibs. and the tractive effort 36,200 Ibs. 

The most interesting feature of this engine is the construc- 
tion of the piston valves, which, while not entirely new, are 
specially noteworthy because they provide for relief of water 
and for the compression of drifting, 
after the manner of the ordinary 
slide valve. The admission is at the 
center of the valve, and the eccen- 


SQ ow 
trics are reversed. ° 1p OL PAPER Ay — 
Th truction of this valve and of ©] DRAIN HOL Saal 
e cons s ; a j ‘(We 27:4 
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trates all of the parts in position. 
The valve travels in short bushings, 
as usual. In the upper part of the 
steam chest cored passages lead from 
the steam ports upward, opening 
under a flat plate, which is set on 
the ground joint on top of the steam a L 
chest. A bonnet covers this plate 

and prevents leakage of steam to —— = 
the outside. The steam chest pres- 
sure is brought on top of the plate 
through a hollow stud fastening 
through the center of the plate. This 





It brought out a general discussion on organization and dis- 
cipline, leading to the conclusion that engineers and firemen 
should be hired by the traveling engineer, and that good men 
can be retained in the service by encouragement, education and 
improvement of the conditions under which they work. A dis- 
cussion of progressive examinations of engineers and firemen 
developed strong support of the examination idea. Water tubes 
in fireboxes received interested attention. Those having bad 
waters spoke unfavorably, while others favored them (as sup- 
ports for brick arches). The discussion led to a resolution to 
the effect that arch tubes offered an opportunity to improve 
economy when conditions permitted their use. Mr. Ira C. Hub- 
bell read a paper entitled, ‘““Valve Motion: Its Relation to Steam 
Economy.” The discussion brought out reports of excellent 
performance of the Alfree-Hubbell valye gear. As an argument 
for more attention to valve gear, Mr. Hubbell pointed to the 
expense of $123,000,000 for coal for American railroads for the 
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stud also prevents fore and aft mo- 
tion of the plate. A separate drain 
passage at the lower level prevents 
the accumulation of water in the re- 
lief plate chest. 

The ports under: the plate are 9 
x 3 ins. in size, and the lift of the 
plate is % in. against stops, which 
project downward from the bonnet. 
In drifting this plate is lifted and 
held away from the seat, owing to 
the reduced pressure in the space 
above the valve, this space being in communication with the 
steam admission passage leading to the cylinder. 

This form of valve was used experimentally by Mr. J. B. 
Henney when superintendent of motive power of the New York 
& New England Railroad, Mr. Henney’s first drawing being 
dated August 24, 1888. He used a 5%-in. piston valve, which 
was applied in a steam chest of a locomotive which formerly 
had slide valves. In a later experiment he employed two 
614-in. piston valves side by side, and doubtless the experi- 
ment would have been more successful had he used larger 
valves. Mr. Henney used the arrangement of relief plates, 
from which the construction here illustrated was adopted. 

While a switching locomotive does not offer the best test of 
such a relief arrangement, in drifting, this construction has 
proven very satisfactory in this-service, and is looked upon as 
a promising improvement over the separate relief valves which 
are usually employed in connection with piston valves. 





























TRAVELING ENGINEERS’ CONVENTION. 








The twelfth annual meeting of the Traveling Engineers’ As- 
sociation was held in Chicago, September 13, with a large at- 
tendance, Vice-President J. D. Benjamin presiding. The open- 
ing address emphasized the importance of the cost of fuel and 
lubrication, and engine failures as present live questions. ‘The 
Future Engineer” was the subject of a paper by Mr. E. R. Webb, 
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PISTON VALVE WITH RELIEF PLATES.—PENNSYLVANIA RAILROAD. 


year ending June 30, 1902. The high-speed brake was discuscod 
by aid of a paper by Mr. L. M. Carlton, which outlined the new 
problems of braking with increased pressure. Wheel sliding 
was one of these. A paper on headlights by Mr. A. L. Beards- 
ley brought out favorable opinions of electric headlights. The 
discussion chiefly concerned the location and care of headlights 
and the location of the turbines. Among the valuable features 
of the convention was a paper on the “Baldwin Balanced Com- 
pound Locomotives” by Mr. M. Carroll, followed by an interest- 
ing address on the same subject by Mr.-S. M. Vauclain, which 
was illustrated by stereopticon slides. Some of the exhibits at 
this convention are referred to elsewhere in this issue. 








COST OF GAS ENGINE POWER. 





It is interesting to note the expense of fuel of a horse-power in 
a gas engine with the fuels ordinariy used: 


FUEL COST PER HOBSE-POWER FOR 24 HOURS WITH— 


Producer gas from coal at $3 per 2,000 Ibs......... 3.5 to 5.5 cents 
Producer gas from coke at $4 per 2,000 Ibs.......... 7.5 to 9 cents 
Natural gas (800 B. T. U.) at 25 cents per 1,000 ft........ 9 cents 


Illuminating gas (600 B. T. U.) at 75 cents per 1,000 ft. . .36 cents 
Gasoline, % gallon per horse-power, at 16 cents per gallon. .48 cents 
Steam from coal at $3 per 2,000 Jbs................. ++ 9 cents 

(From a pamphlet issued by R. D. Wood & Co.,\ Philade!- 
phia, Pa.) \ 











PERSONALS. 





Mr. James W. Hill has resigned as master mechanic of the 
Peoria & Pekin Union Railway, at Peoria, Ill., after 18 years’ 
service in that position. 


} 





< 
Mr. E. N. Gower has been appointed superintendent of motive 


power of the Gainesville Midland Railroad, with headquarters at 
Gainesville, Ga. 





Mr. E. Jones has been appointed master mechanic of the 
St. Louis, Iron Mountain & Southern, with headquarters at 
Baring Cross, Ark. 





Mr. James Farrell has been appointed acting superintendent 
of motive power and machinery of the National Railway of 
Mexico, with headquarters at Laredo, Texas. 





Mr. J. N. Borrowdale has been appointed general foreman 
of the car department of the Illinois Central at Chicago, suc- 
ceeding Mr. C. D. Pettis, resigned. 


- 





Mr. C. B. Cramer, master mechanic of the Charleston shops 
of the Southern Railway, has been transferred to the shops at 
Sheffield, Ala., succeeding Mr. G. N. Howson. 


e 
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Mr, H. T. Herr has resigned as master mechanic of the 
Norfolk & Western at Roanoke, Va., to accept an appointment 
as assistant to the vice-president of the Denver & Rio Grande 
Railroad, with headquarters in Denver, Col. Mr. Herr is as- 
signed to special work in the operating department. 





F. D. Adams, veteran master car builder of the Boston & 
Albany Railroad, died last month at his home in Buffalo at 
the age of 82 years. His life work was connected with cars, 
beginning in 1847, when he entered the service of the Norwich 
Car Company, at Norwich, Conn. In 1853 he went to Buffalo 
ag a contractor in the Buffalo Car _Works. His first railroad 
position was that of master car builder of the Buffalo & Hrie 
in 1859. In 1868 he became superintendent of the Ohio Falls 
Car Company. In 1870 he went to the Boston & Albany as 
master car builder, and filled this position until his retirement 
from active service in 1896. Mr. Adams was a charter member 
of the Master Car Builders’ Association, and was closély asso- 
ciated with it up to last year. He will be greatly missed be- 
cause of his gentle strength, his faithfulness, and his thorough 
knowledge of his vocation and his uprightness of character. 
Mr. Adams performed a marked service for the railroads in the 
construction and successful operation of very light passenger 
cars for a period of over 20 years, and yet because of his quiet 
disposition few knew of this work. It gives an impression of 
the great progress in transportation to reflect on the fact that 
Mr. Adams saw the beginnings of railroads in his boyhood. 
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CLASS B-6 HEAVY SWITCHING ENGINE WITH PISTON VALVES.—PENNSYLVANIA RAILROAD, 


Mr. L, P. Ligon has been appointed master mechanic of the 
eastern division of the Norfolk & Western Railway, with head- 
quarters at Roanoke, Va., to succeed Mr. H. T.-Herr, resigned. 





Mr. R. W. Burnet has resigned as general foreman of car re- 
pairs of the Central Railroad of New Jersey to accept the posi- 
tion of assistant master car builder of the Erie Railroad, with 
headquarters at Buffalo, N. Y. 





Mr. L. D. Gillett has been appointed master mechanic of the 
Pocahontas division of the Norfolk & Western Railway to stic- 
ceed Mr. L. P. Ligon, and Mr. J. M. Thomas has been appointed 
general foreman at West Roanoke, Va., to succeed Mr. Gillett. 





Mr. C. D. Pettis has resigned as general foreman of the car 
department of the Illinois Central at Chicago to accept the 
position of superintendent of the car department of the St. 
Louis & San Francisco at St, Louis, Mo. 





Mr. George W. Seidel has been appointed master mechanic of. 


the Chicago, Rock Island & Pacific Railway, at Horton, Kan. 
He is succeeded as master mechanic of the Southern Railway 
at Birmingham, Ala., by Mr. G. N. Howson, transferred from 
the same road at Sheffield, Ala. 


MINIMUM SUBURBAN 


TRAIN STOPS. 


ILLINOIS CENTRAL RAILROAD. 


In describing the new suburban service cars on the Illinois 
Central (AMERICAN ENGINEER, September, 1903, page 327) the 
reduction in the periods of waiting. at stations for loading and 
unloading expected from the side door cars was prominently 
mentioned. Information recently received from Mr. A. W. Sul- 
livan, assistant second vice-president of the road, indicates that 
the expectations of the officers have beem fully realized. Not 
only have the cars been operated for a year without costing 
anything for repairs, but they have furnished absolute protec- 
tion against personal injury of passengers. The station stops 
are marvelously short. A recent stop-watch test, made without 
the knowledge of the trainmen, showed an average of 7.75 sec- 
onds for the stops on a heavy run, the minimum being 3 sec- 
onds and the maximum 12 seconds. 

Even if these cars were very unsatisfactory in other ways, 
which they are not, this feature of reducing the loss of time at 
stations for the movement of passengers should entitle the side 
door principle to the earnest attention of those dealing wita 
crowded suburban service trains. 
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CORRESPONDENCE. 


PACIFIC VS. 2-6-2 TYPE LOCOMOTIVES. 


To the Editor: 

Your statement in the description*of the latest design of 2-6-2 
locomotive of the Chicago, Burlington & Quincy Railroad, in your 
September issue, that “There seems to be no question of the advan- 
tages of the type (the 2-6-2) over the Pacific type with a 4-wheel 
leading truck,” appears to the writer to be, both on principle and 
in view of results in practice, so manifestly correct and well 
founded that the grounds for the recent comparatively extended 
adoption of the Pacific type by railroad managers are not easy to 
see. It is, of course, to be assumed that those who have added 
locomotives of this type to their equipment have done so for reasons 
which they found or considered to be good and sufficient ones, and 
this communication is presented more particularly in the hope of 
developing an expression of the views of those who advocate the 
Pacific type, than with a desire to urge the superiority of the 2-6-2. 

Whether or not trailing wheels are, in and of themselves, de- 
sirable in a road locomotive, need not be here considered, inasmuch 
as in designs embodying driving wheels of large diameter and a 
wide firebox, which the logic of facts has demonstrated to be 
essentials in heavy and fast passenger train service, they are abso- 
lutely indispensable. Moreover, as they are used, and similarly 
used, in both the 4-6-2 and the 2-6-2 types, the two are, in this 
respect, identical, and the question of relative advantage between 
them depends wholly upon the conditions and requirements obtaining 
and existing forward of the front driving axle, which are compara- 
tively few and simple. In order to support the weight which over- 
hangs the front driving axle upon a 4-wheel truck, as in fthe 
4-6-2 engine, there must—not necessarily, but upon the accepted 
lines of American practice—be an increase of wheel base and an 
increase of boiler length, as compared with the 2-6-2 engine. Is 
this increase accompanied by a corresponding advantage; if so, in 
what particulars, and if not, why should it be made? 

The 2-6-2 engines of the Lake Shore, class J, and the 4-6-2 en- 
gines recently built by the Baldwin Locomotive Works for the 
Chicago & Alton, may be referred to as fairly representative of the 
two types under consideration. Assuming the distances from centre 
of exhaust to centre of front driving axle (67 ins. in the 2-6-2 and 
951% ins. in the 4-6-2) to be the minimum admissible with an 80-in. 
wheel, we have an increase of wheel base of 2814 ins. in the 4-6-2 
engine, and, other things being equal, there would be the same in- 
increase of boiler length. While the longer wheel base is of course 
not, of itself, desirable, it may, for present purposes, be taken as 
not positively objectionable, and neglected as a factor in the com- 
parison. If the increased boiler length is utilized to provide a cor- 
responding increase of tube heating surface, steam room and weight 
available by adhesion, it would, in these regards, constitute an 
element of advantage of the 4-6-2 over the 2-6-2 type, but such 
possible advantage cannot, in the first place, be made fully avail- 
able, by reason of what are, or are believed to be, the limitations 
of practicable tube length, and for this, or for some other reason 
not apparent, it has not been fully availed of in the Chicago & 
Alton and other engines of the 4-6-2 type. 

The distance from centre of exhaust to front tube sheet is, in 
the Lake Shore 2-6-2 engine, 36 ins., and might be shorter if de- 
sired, being 29 and 30 ins., respectively, in other large engines of 
the same type. The tubes are 19 ft. long. In the Chicago & Alton 
engines this distance is 55 ims., and the tubes are 20 ft. long. 
It will therefore be seen that 19 of the 28% ins. of extra boiler 
length, are not utilized for steam generating purposes, and act, with- 
out apparent advantage and possibly with disadvantage, to increase 
the volume of an already large smokebox. Briefly stated, the 2814 
ins. of increased wheel base of the 4-6-2 engine attains no positive 
advantage, and two-thirds of the increased boiler length is either 
useless or unutilized. 

If such increase of steaming capacity as is resultant upon the use 
of 20-ft. tubes is deemed desirable, it can be provided in a 2-6-2 
as readily as in a 4-6-2 locomotive and without involving unde- 
sirable increase of wheel base, useless expansion of smokebox 
volume, or variation from standard or existing draught appliances. 
It is therefore the opinion of the writer not only that all the 
advantages of the 4-6-2 type are fully attainable in the 2-6-2, but 
also that the latter, as to the features of shorter wheel base and 
simpler and less expensive construction, possesses positive advan- 
tages over the former. 

There remains, or it may perhaps be contended, there should 
be first considered, the question of the relative merit of a 2 and a 
4-wheeled truck, and this is one which cannot be fully discussed 








,and made myself generally useful to those officials. 
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within the permissible limits of this communication. As stated in 
your article on the Chicago, Burlington & Quincy locomotives, 
“This road has a long and very satisfactory experience with 2- 
wheel leading trucks,” and this statement may be made with equal 
correctness as to various other roads, particularly the Lake Shore 
and Philadelphia & Reading. ‘The 2-4-2 engines of the latter road 
have been operating trains between Philadelphia and Jersey City 
at exceptionally high speeds for a number’ of years, and have done 
so as safely and as satisfactorily as engines having 4-wheel trucks 
in the same service. In view, of the present extended use, at high 
speeds, of 2-wheel leading trucks, railroad managers cannot reason- 
ably question their safety in, or adaptibility to, service of this 
character, and their effectiveness at slower speeds has long since 
been fully ,demonstrated and universally accepted. Under these 
circumstances the substitution of the 4-wheel truck, as in the 
Pacific type, must be warranted, if at all, by its own superior ad- 
vantages and not by supposed disadvantages of the 2-wheel truck. 
Neither of these, as it seems to the writer, has been shown to 
exist. J. SNOWDEN BELL. 
Pittsburgh, Pa., September 6, 1904. 








A TECHNICAL SCHOOL GRADUATE OF SEVEN YEARS’ 
EXPERIENCE. 





To the Editor: 

The communications on the subject of apprenticeship which have 
appeared in your paper will not be complete without a brief state- 
ment of my experience. I was graduated from the Massachusetts 
Institute of Technology seven years ago. After serving three years as a 
special apprentice and fulfilling the requirements of the officials as 
an apprentice, I was given special work of various interesting kinds 
After seven 
years I have become foreman, with less salary than a draftsman 
of ordinary ability can secure any day. Im fact, I am paid $95 
per month. It was perhaps a mistake to let this go so long, for I 
have been discouraged and have made up my mind to do something 
else. It would not matter that the salary is low if I were given an 
opportunity to introduce improvements, but this I am unable to 


accomplish. What would you advise me to do? DEF 


Eprror’s Nore.—Get another position, but first make an im- 
pression on your superiors which will enable your successor to ac- 
complish something. A technical school graduate having had seven 
years’ experience is worth more than $95 per month, or he is not 
worth anything. This seems to be a case of the wrong railroad. 
Life is too short to wait for advancement under such conditions. 
Our correspondent has little to lose. He should try an aggressive 
policy to see what that would bring him. He might do worse than 
be dismissed. 








HELP THE MACHINE TOOLS. 





T'o the Editor: 

Several times, in recent issues of your paper, statements have 
been made implying the necessity of using specially designed heavy 
machine tools in connection with the high-speed tool steels, and in 
a number of instances you have called attention to particularly 
heavy cuts that have been taken on certain machines. 

It seems to me that, in a railway shop, it is a sign of poor shop 
practice to have to take such heavy roughing cuts except on certain 
classes of. work, such as turning worn wheel tires, rough turning 
axles and machining some of thé heayier castings and forgings. 
There is no good reason why the greater percentage of locomotive 
and car castings and forgings cannot be made very nearly to size 
so that only a light roughing cut need be taken. The strains on 
the machine tools and the waste of material will thus be reduced 
and the cutting speed can be increased. 

The use of high-speed tool steels, improved machine tools and 
better methods of handling the work will undoubtedly greatly in- 
crease the shop output and decrease the cost of production, as is 
very clearly shown in Mr. Jacobs’ valuable article on “High-speed 
Steel in Railroad Shops” in your September issue. In addition, a 
considerable saving might also be made, in some shops at least, by 
carefully designing the castings and forgings with a view to re 
ducing the amount of metal to be removed.. On some of the larger 
forgings it may be found cheaper to machine the metal off than to 
forge it near the finished size, and occasionally it may be foun: 
advisable to leave a surplus of metal on irregular castings in orde: 


‘to facilitate molding, or to relieve shrinkage strains, but such case. 


are not frequent. : 
Apparently, one road at least has taken some steps along thi» 
line, for in the description of the McKees Rocks shops in your Se) 
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tember issue it is stated that ‘most of the forgings and castings 
are so made that they can be finished by taking a comparatively 
small roughing cut, and the old machine tools, even though cutting 
at a considerably higher speed than before, can easily handle this 
class of work.” Reference to the list of the motor-driven machine 
tools in the machine shop at McKees Rocks will show that more 
than 60 per cent. of them are old tools, which were designed before 
the high-speed tool steels came into use, and in view of this fact it 
is interesting to note that, “although new tool steels and commercial 
methods: are being introduced into this shop as rapidly as possible, 
yet the old machines are giving good satisfaction in practically all 
cases.” | 

I do not wish to advocate the use of old and worn out machine 
tools in our railway shops, for the question of shop output and the 
cost of production is one of vital importance to the railroads, and 
they should pay as much attention to it as a large commercial es- 
tablishment does. At the same time it would appear that with a 
little care in the designing of castings and forgings old machine 
tools in good condition could in many cases be fitted up at a small 
expense so that they could be used to good advantage in a modern 
railroad machine shop. M. M. 


—_— 


SPECIAL APPRENTICESHIP. 











To the Rditor: 

For some time my interest has been centered on articles appear- 
ing in your journal relative to special apprentices, not merely from 
a personal point of view, but from a knowledge of many young 
men who have taken up the work and are drifting, as it were. On 
reading the letter signed “A. B. C.” in your September number the 
expressions of that writer were so nearly the conclusions that I have 
found from my experience and observation that I want to say 
“amen” to the conclusions that he has drawn. 

Upon completion of my special apprenticeship course I felt capa- 
ble of earning at least what an ordinary mechanic was paid and 
expressed a desire to know whether I would receive that rate or 
not. To make the story short, would say that those in charge, after 
keeping the question hanging for several weeks, notified me that I 
would be paid 5 cents less per hour than the rate paid machinists 
on that system. It was merely a question of leaving the road, for 
me, but the action taken by the officials does not look business-like 
or logical. Furthermore, to be advised by the superintendent of mo- 
tive power to join the machinists’ union and then be denied the scale 
paid members was to me a polite way of saying, “Get out!” I 
might add that a statement was given me saying that my services 
had been entirely satisfactory. 

To clinch matters, I have been doing machinist’s work the past 
two months at the shops, not merely to prove to myself that I 
can handle the work satisfactorily, but to gain experience and in- 
cidentally earn more than had I remained with the Rail- 
road. Your journal is bound to do a good missionary work and by 
continual drubbing may turn the tide. 








G. H. I. 


Eprror’s Nore.—This young man is bright, thoroughly capable 
and a graduate from the electrical engineering department of one of 
our large universities. He is bound to win out in the end and we 
trust that he will not give up the fight as hopeless. Is it any 


wonder that the railroads are losing some of their brightest young 
men? 


METHOD OF MANUFACTURING BRAKE-RODS AND 
PUSH-BARS. 











To the Editor: 

The method of manufacturing brake-rods and push-bars fol- 
lowed by the car department of the Cambria Steel Company is 
quite different from that of’the majority of shops. In the 
Cambria shop the jaw or end of the brake-rod is made from 
bar iron which is sheared to the right length, heated and bent 
into a U-shape. A hole is drilled in this U-shaped piece, at the 
centre of the bend, about 1-16-in, smaller than the-diameter of 
the brake-rod. 

The end of the brake-rod is drawn out slightly, leaving a 
Square shoulder about 1% ins. from the end. This reduced end 
of the rod is pushed into the hold drilled in the U-shaped end 
or jaw, and the two parts are heated to a welding heat. They 
are then placed in a heading machine, which has some special 
dies arranged to hold the rod and keep the jaw in the proper 
position while another part of the die presses against the end 
of the rod, upsetting the same and welding it to the jaw. The 
end of the rod projects through far enough so that the excess 
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stock forms a head on the inside of the jaw, which prevents the 
rod from pulling out of the jaw if the weld is not perfect. 
When the jaws have been welded on, the rod is completed by 
drilling the holes for the brake-lever pins. The writer has no 
figures concerning the cost of this method of making brake- 
rods as compared with other methods, but it produces a very 
good looking brake-rod, with the possible exception that the 


C. a) 


| ~~ 


mnpaomell HEATED AND BENT TO THIS SHAPE. 


SOR ee END OF ROD IS DRAWN OUT SLIGHTLY. 
JAW IS PUT ON END OF ROD AND BOTH 
+ ARE HEATED TO WELDING HEAT. 
Bo AFTER WELDING IN HEADING MACHINE. 


jaws are heavy when compared with the rod. This last objec- 
tion does not hold for the push-bars, and it could probably be 
removed in the rods by using lighter stock for the jaws. It is 
said that when rods made in this manner are placed in a test- 
ing machine the rods generally break without developing any 
weakness in the ends where they are welded to the jaws. 

O. N. FERRY. 





STOCK IS SHEARED FROM THE BAR WITH 
ROUNDED ENDS. 4 











—— 


POOLING LOCOMOTIVES—RESULTS 
STUDY. 


OF A CAREFUL 





Important observations concerning pooling of locomotives 
are given in a report prepared by Mr. Camille Boell, superin- 
tendent of motive power of the French State Railways, to he 
presented before the International Railway Congress next May. 
The investigations by the author resulted in the following con- 
clusions: 

1. That the pooling system leads to a very perceptible in- 
crease in the expense per mile, and, therefore, it ought not to 
be employed except in case of absolute necessity. 

2. That for the purpose of increasing the product of engines 
it is preferable to have recourse to the system of interposing 
auxiliary crews, or to the multiple crew system, the evils of 
which are infinitely less. 

3. That the double crew system is particularly to be approved, 
notably for switching, suburban or shuttle train service, and 
even for certain classes of through train service for the reason 
that while affording better utilization of engines than the single 
crew system it may permit the realization ofa slight saving of 
fuel without appreciable increase in cost of repairs. 

4. That with’ these various systems there may be an advan- 
tage from the standpoint of fuel expense to assign to each 
engineman a particular tender, which, however, gives rise to 
certain complications in the service, and is not always capable 
of realization. 

5. That the system of threé-men crews may, in certain cases 

be substituted advantageously for that of double crewing. 
- It may be added, in conclusion, that other systems than that 
of the single crew have little to commend them for fast express 
train service, which demands engines in a perfect condition of 
repair and well understood by the enginemen who handle 
them, 








Under usual conditions the economizer will save 12 to 15 
per cent. of the coal bill each year without reducing the tem- 
perature of the gases sufficiently to seriously affect the draft.. 
The amount saved would be, under ordinary conditions, about 
enough to pay for the cost of the economizer in three years. 
When .we consider the fact that the economizer is very dur- 
able and costs but little for repairs, it will be seen that as an 
investment it promises to return an exceedingly large interest. 
—Prof. R. C. Carpenter in Power and Transmission. 
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SECTION THROUGH A-A. 


FIG. 2.—CROSS PARTITIONS. 


FIG. 4.—FOLDING DOORS. 
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FIG. 3.—STALL PARTITIONS. 


60-FOOT HORSE CAR. 





CENTRAL RAILROAD OF NEW JERSEY. 





This car was especially designed for carrying horses, but is 
so arranged that the stall and cross partitions can readily be 
swung to one side and it can be used for express or baggage. 
The framing is practicaiuy the same as used on the 60 ft. baggage 


; cars on this road, except that it is modified to allow the use 


of one 8-ft. and two 4-ft. doors on each side, the larger doors 
being used for carriages. The car has stub ends and sliding 
end doors. 

Cross partitions made in two parts, shown in detail in Fig. 
2, are placed at B-B and C-C. The smaller part forms a door 
for the attendant as he passes from one end of the car to the 
other and the larger part is so arranged that it can be swung 
to the side of the car when not needed. These partitions are 
held in place by 1-in. pins at the bottom, which fit in:o holes 
in small iron plates let into the floor. Iron strips, 24% x 4-in., 
are let into the floor so that when the partitions are being 
swung to the side the pins will not injure the floor. The stal! 
partitions, shown in Fig. 3, are placed lengthwise in the car 
and are held in position by 1-in. pins at the bottom which fit 
into holes in the iron strips that extend across the car and by 
pins which fasten the straps at the top to the T irons upon 
which they slide. These partitions are placed at each end o! 
the car, at both sides of the cross partition at B-B and at the 
left side of the cross partition at C-C.. Five sets of stalls are 
thus provided for and as the car is arranged for either three 
or four stalls crosswise it will accommodate from sixteen to 
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twenty horses. The breast boards are supported by pocket 
castings on the sides of the car and when not in use are 
placed on wrought iron brackets above the side doors. The 
partitions and breast boards are made of hard wood and all 
corners and edges are rounded. The sides and ends of the 
car on the inside are covered with -in. steel plates to a height 
of 5 ft. from the floor. 

In order to comfortably accommodate four horses across the 
car it was found necessary to do away with the standard slid- 
ing doors and to use folding doors, shown in detail in Fig. 4. 
These doors are so constructed that the joints fit tightly when 
closed and they are locked by ordinary latch bolts at the bot- 
tom and by special latches at the top which drop into place 
when the doors are closed and rest against the small iron 
plates on the door. The 4-ft. doors are made in the same way 
but contain only half as many parts. Five small sliding win- 
dows are placed on each side of the car to furnish good ven- 
tilation and light. 

The car is equipped with the American Steel Foundries’ cast 
steel double body bolsters, Standard Coupler Company’s steel 
plattorm, Buhuop 3-stem coupler, and Westinghouse high 
speed air brakes. We are indebted to Mr. W. McIntosh, super- 
intendent of motive power, and Mr. B. P. Flory, mechanical 
engineer, for this information and drawings. 








HEAVY FREIGHT TRAINS. 


One of the 2—8—0 type freight locomotives on the Lake 
Shore & Michigan Southern Railway (illustrated in the Amer- 
ICAN ENGINEER January, 1904, page 12) on August 19 hauled a 
train of 95 steel cars loaded with coal from Ashtabula to 
Youngstown. The train weighed 5,974 tons. This was during 
a series of tonnage tests and not a part of reguiar service. Au- 
gust 22, coming north, the same engine, No. 1006, hauled 
a train of 100 steel coal cars, making a total weight of 6,762 
tons, 600 Ibs., exclusive of locomotive, tender and caboose. The 
actual running time for the 54 miles from Youngstown to Ash- 
tabula was 4 h. 32 m. The heaviest grades are 0.2 per cent., 
southbound, from Ashtabuia to Youngstown. From Mr. H. F. 
Ball, superintendent of motive power, the following table of 
test runs has been received: 





TONNAGE HAULED BY ENGINE NO. 1006, AUGUST 16 TO 22, 1904. 
Date. Cars. Tons. Left. Arrived. 
16 70 5,584 A* 11.15 a.m. Yt 5.35 p.m. 
17 54 4,320 A 11.30 p.m. Y 6.15 a.m. 
18 80 5,164 » 8.50 a.m. A 2.15 p.m. 
18 60 3,594 A 11.15 p.m. Y 6.25 se. m. 
19 95 5,974 Y 12.08 p.m. A 5.30 p.m. 
21 75 4,620 A 4.48 p.m. Y 10.45 p.m. 
22 100 6,762 Y 10.58 p. m. A 6.15 p.m. 


*Youngstown. 
tAshtabula. 


These apprvach the length of the mythical train having but 
one end, and the record is a remarkable one, even though the 
heaviest train was hauled over favoring grades. They surpass 
in several instances the record train of 5,212 tons hauled 132 
miles over the Pennsylvania from Altoona to Harrisburg, Au- 
gust 9, 1898, which consisted of 130 cars of coal. A train of 
5,936 tons was Lauled over the Union Pacific from Cheyenne to 
Sidney in 1900, but this is a favorable grade of about 32 ft. per 
mile, if the writer’s memory serves him correctly. 

The heaviest train of which we have record was that of 134 
steel cars, loaded with coal, hauled from Archer to Egbert, 24 
miles, on the Union Pacific, April 4, 1900. The total weight, 
exclusive of locomotive, tender and caboose, was 7,765 tons. 
The grades favored the train, and the 24 miles were made in 
45 minutes. 

From information supplied by Mr. D. T. Murray, division 
superintendent of the Lake Shore, the test trains were helped 
out of the yard at Youngstown by a pushing engine, but the 
road engine hauled the trains unaided a distance of 33-miles. 
Our description of the locomotive, already mentioned, and the 
figures given in the table on page 275 of the July number for 
the Class C engines for the Lake Shore, may be consulted for 
weights and dimensions of this locomotive. Such trains, of 
course, are not to be operated in regular service. The runs 


were made for purposes of demonstration of the capacity of the 
locomotives, 
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COAL CONSUMPTION OF LOCOMOTIVES. 





One of the reports at the convention of the Master Mechanics’ 
Association last June, received too late for appropriate discus- 
sion, was that on locomotive coal consumption. It was one of 
the most valuable documents presented, and should have earn- 
est attention, because locomotives are larger than they used to 
be. The conclusions of the committee, of which Mr. H. T. Herr 
was chairman, are presented here, and it is hoped that they 
will be carefully studied, particularly with reference to the re- 
marks concerning firemen and the proper maintenance of loco- 
motives. The conclusions are as follows: 

The increase in efficiency of enginemen and firemen in road 
service depends largely upon the employment of suitable ma- 
terial to fill the position of fireman. For numerous reasons 
proper consideration has not in the past few years been given 
to this matter, and this has led to diminished efficiency in coal 
consumption, influenced by the method generally followed of 
pooling the engines without proper facilities to maintain them 
in such handling. 

The relatively large boiler results in economy, as indicated 
in the body of the report, not only in itself, but also economy 
in the engine, so that it is desirable to have as large a boiler as 
the limitations imposed by the engineering department will 
warrant for any particular design of locomotive. 

The grate area of the locomotive boiler should be limited to 
a certain rate of combustion per square foot of grate, and small 
decrease in efficiency in boilers is obtained by increasing the 
rate of combustion within a maximum limit of 120 lbs. of 
coal per square foot of grate per hour, yet, due to the fact that 
with a slow rate of combustion, a milder draft will serve from 
the standpoint of the locomotive actually moving the train (as- 
suming the same efficiency of firing obtains), the large grate 
with a slow rate of combustion has an advantage in increasing 
the efficiency of the engines. 

The loss of fuel at delays is probably greater as the area of the 
grate increases and is in a measure offset by the fact that with 
a large grate a large engine is expected, resulting in operating 
fewer trains to move a given tonnage, and consequently dimin- 
ishing such delays, which would have a tendency to counter- 
balance the increased fuel consumption due to increased grate 
area, leading to the conclusion that there should be a design of 
grate of sufficient area to give a certain rate of combustion in 
order to generate the requisite amount of steam to develop a 
given power which would be a compromise between loss due to 
delays and at terminals from the large grate and the loss in 
efficiency while running due to the smaii grate. 

The introduction of designs of locomotives with a larger pro- 
portion of the weight on trucks and trailers has resulted in 
efficient performance as regards fuel economy, for both boiler 
and engines, has been illustrated by consideration of the LB 
engine in the report, and generally with this design the capacity 
of the boiler is relatively increased in proportion to the avail- 
able power developed by the cylinders (which is limited by the 
weight on drivers), and consequently such designs would be 
best adapted to give efficient performance where a relatively 
high horse-power is to be maintained for a comparatively long 
time, such as, for instance, in passenger service or in through- 
freight service. 

The relative worth of a large unit of power to a small unit 
warrants the maintenance of large engines to a higher stand- 
ard than small engines, and to accomplish this proper facilities 
should be provided. : 

The methods of comparison of locomotives in road service 
from a standpoint of‘fuel economy should be such as to elimin- 
ate as far as possible the influence of variable conditions which 
might lead to erroneous conclusions from statistics now com- 
piled, remembering that the value of fuel consumption should 
be proportional to the power developed by the locomotive. 








Fast TRANSIT IN ENGLAND AND FRaNnceE.—The total number of 
runs scheduled-at 55 miles per hour, or upward, from start to 
stop, is 53 in Great Britain and 35 in France.—Rous-Marten in | 
The Engineer, 
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In this issue appears the first of the series of articles on 
economical operation of locomotives by Mr. G. R. Henderson. 
It indicates the nature of the study and character of the method 
employed in determining the. most efficient rating of locomo- 
tives. The author. bases his investigation upon original figures 
from tests made by himself, and presents factors relating to 
wages from schedules now in use on prominent roads with 
which he has been connected. Such an analysis, if made be- 
fore, has never been published. It is commended to the atten- 
tion of operating officials in the hope that they will examine 
their own practice by its aid. Unless some such examination is 
undertaken it is impossible to take the measure of the efficiency 
of train operation or to know what locomotives are doing. 


A new roundhouse is being constructed on one of the trunk 
lines, and is to have the distinction of providing four drop pits 
for driving wheels. This seems like a somewhat startling sug- 
gestion, but it is justified, for the reason that when a locomo- 
tive comes into the terminal requiring work on driving boxes, 
or which, for any other reason, requires the wheels to be 
dropped, it should not be necessary to wait a moment in order 
to get this work under way. One or two drop pits are not suf- 
ficient for a terminal handling one hundred or more engines, 

fand as these conveniences do not cost much the proposition of 
four seems to be an excellent idea. This is, by the way, a 
step indicating the increasing importance of the roundhouse 
in connection with running repairs, and it would be difficult 
to provide too many, or too good, facilities for accelerating the 
work which must be done at the end of runs. The roundhouse 


is frequently one of the weakest points in the matter of equip- 
ment and organization, and the tendency indicated by the atti- 
tude of the road referred to is interesting and significant. 


\ 
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If all cases of unsatisfactory service of compound locomotives 
were investigated, as in the instance described by Mr. Kinseil 
in this issue, perhaps compounds, as a type, would have a better 
name. Roads on which locomotives are specially well cared for 
have generally found compounds very satisfactory. It is not 
to be supposed that the valve motion of two-cylinder compounds 
are often as badly askew as Mr. Kinsell describes, but this is a 
noteworthy example of the possibilities, It is exceedingly im- 
portant to know what locomotives are doing, whether simple or 
compound, and more railroads would now be enjoying the ad- 
vantages of compounding if the diseases of the type had been 
more skillfully diagnosed and patiently treated. 








STEEL PASSENGER CARS. 





Fireproof passenger cars are in service in the New York sub- 
way. They are probably not perfect in all respects, but as new 
cars they are exceedingly creditable, and are worthy of the 
attention of car builders the world over. The design through- 
out is novel and interesting, particularly the disposition of the 
floor. Continuous service may develop valuable information 
about fireproof cars, and it will not be strange if changes are 
made in future construction. The steel frame passenger car, 
however, has become a fact, and the starting point for cars of 
heavier service has been reached. In this an important step 
has been taken. Mr. Gibbs has shown that the problem of weight 
in metal construction can be overcome, and there is reason to 
hope that steel cars may be made which will be both stronger 

‘and lighter than present wooden ones. In view of the great 
weight of modern passenger equipment per passenger carried, 
this subject should not be lightly passed over by railroad man- 
agements. 








MASTER MECHANICS AND SHOP SUPERINTENDENTS. 





Nothing in connection with the maintenance of locomotives 
has multiplied as fast, with the recent advance in size and 
capacity, as the boiler work. This is not alone due to the fact 
that boilers are larger and locomotives are worked harder than 
they used to be, but also to the fact that the proportion carry- 
ing relatively low pressure is rapidly becoming less and less. 
While boilers carried only 150 Ibs. pressure it was compara- 

- tively easy to patch and repair them, but pressures of 200 Ibs. 
are an entirely different matter; not only is it necessary to 
provide better boiler shop facilities and increased force, of the 
utmost obtainable skill, but every effort should be taken in the 
operation of the locomotives to reduce as much as possible 
running repairs. 

On one of the trunk lines the boiler work recently increased 
to an alarming extent, and 6ne of the best master mechanics 
on the road was detailed to give his entire attention for a time 
to efforts in the direction of keeping down boiler repairs. In 
a vigorous campaign, and by the aid of roundhouse foremen 
and road foremen of engines, he rearranged the methods of 
washing out boilers and cleaning fires at ash pits. He also 
systematized the use of soda ash in the locomotive tanks, and 
in the space of two months found it possible to reduce the 
roundhouse boiler repairs by over 50 per cent. This was done 
without the special ‘expenditure of a cent of money, it being 
the result of placing this important matter in the hands of an 
official who was thoroughly capable of handling it, and the 
officers of that road were quite satisfied that it paid. So im- 
pressed are they with the importance of looking after boiler 
and other running repairs, in connection with the operation of 
the locomotives on the road, that it has been decided to appoint 
a superintendent of shops for each shop on the system and 
enable the master mechanics to devote more of their attention 
to the operating problems of their department. 

The writer is frequently asked for suggestions with respect 
to roundhouse organization. The road referred to in these 
paragraphs seems to be on the right track. Every railroad 
now has sufficient organization for its roundhouses, the diff- 











By 


‘ 


Ocroser, 1904. 


culty being that the men who are capable of looking after these 
important factors are also expected to handle shop problems 
through a general foreman. The proper course seems to be to 
divide the work to permit the master mechanic to spend his 
time on the road problems and provide him with a competent 
assistant to follow tne infinite details of each shop. 

It may be asked, Why not reverse matters, putting the master 
mechanic in charge of the shops and provide outside foremen 
for the road work? As the executive officer the master me- 
chanic should be closest to the executive work and that which 
comes in contact with the operating officers of the road; on 
the other hand, the one who is directly responsible for the 
shops should never be asked to attend to anything else; the 
master mechanic, however, by personally getting into close con- 
tact with the roundhouse and locomotive operation can, if 
necessary, take the ultimate responsibility for the shop as well 
as running repairs, if he is adequately assisted. 

The shop superintendents may report directly to the super- 
intendent of motive power, or, if the road is large enough, 
through a general shop superintendent to the chief of the 
department. No matter how this is done, the master mechanics 
should not be expected to devote their personal attention to 
shop details, and at the same time keep locomotives going on 
the road. 





RAILWAY APPLIANCE EXHIBITION. 








Plans for an exhibition of railway appliances in connection 
with the approaching convention of the International Railway 
Congress, to be held in Washington next spring, are matured. 
The general committee of arrangements has organized, with Mr. 
reorge A. Post as chairman; Mr. Charles A. Moore, treasurer, 
and Mr. J. Alexander Brown, secretary, the committee consist- 
ing of thirty-five gentlemen representative of the strongest ele- 
ments in the field of American manufacture of railroad equip- 
ment and supplies. The movement originated at the recent 
Saratoga convention of the railroad mechanical associations, 
and the preliminaries have been arranged as outlined in a re- 
port, a copy of which has been received from Mr. Post. 

The exhibition itself is now to be organized, and without 
doubt this will be easily accomplished. The only apparent 
obstacle is the necessity for legislative action, in order to secure 
the use of the only space available in Washington for such a 
purpose. This is known as the “White Lot,” situated back of 
the White House grounds, upon which no temporary buildings 
may be erected without an act of Congress. As precedents for 
the contemplated use of the ground are not lacking the neces- 
sary authority will probably be granted, providing those inter- 
ested exert themselves sufficiently to induce their representa- 
tives in Congress to take the necessary action. 

Over 500 foreign railroad officials are expected to attend, 
this being the first meeting of the organization in this country. 
They include the administrative, mechanical, operating and 
maintenance of way officials of the progressive railroads of the 
world. No such opportunity has ever presented itself for an 
exhibition of the railroad equipment and devices of this coun- 
try, and a most important display is assured. Those who have 
given the high educational as well as commercial value to the 
annual exhibits at the Master Mechanics’ and Master Car Build- 
ers’ conventions may be trusted to embrace this opportunity to 
secure attention in the railroad markets of the world. If the 
exposition is what it ought to be it will constitute one of the 
most important features of the congress in bringing so many 
foreigners face to face with the most advanced American rail- 
road practice. 





A turbine air compressor was exhibited by Mr. C. A. Par- 
sons at a recent meeting of the Institute of Civil Engineers 
(England). Engineering says it is capable of supplying 18,100 
cu. ft. of air per minute at a pressure of 12 ins. The turbine 
is apparently one of the latest type, the-casing being of uni- 
form diameter throughout. 
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THE CROSS-COMPOUND LOCOMOTIVE. 





DISTRIBUTION OF POWER. 





BY W. L. KINSELL. 





An equal distribution of power on both sides of a cross-com- 
pound locomotive is possible, with the valve motion used at 
present,.only through a short range of speed and a small varia- 
tion of cut-off. For this reason such an engine should.be as- - 
signed to a certain class of road work, and the valve motion 
should be adjusted so that under average conditions the work 
done on one side of the engine will be equal.to that done on the 
other. A test of a two-cylinder compound on the Norfolk & 
Western Railway, so arranged that it coul@ be worked either 
simple or compound and in which the power was quite equally 
distributed over a wide range, was described in the June, 1898, 
issue of your journal. 

The following tests, made on the Chicago, Great Western 
Railway, emphasize the necessity for a careful study of the 
power distribution of these engines by the mechanical depart- 
ments under whose care they come. Following are some of the 
dimensions. of the locomotive tested: 

Type 


bie We Shs 8 ya 4 wie du \0, 00:60:00 b Ws edu ood oe eee 2-6-2 
ERCRMRGROT OE MRGVONE oon icc ccdccééae¥ ae neasvinielttaeee 63 ins. 
SRGIAGER TED; CPUGRE oo oo occ cei kcuewcoeakin ce eee 22 ins. 
DORSRRORRE (Rad. -CPTGEE occ kc koa he wennssivencas peewee 35 ins. 
WE haha bbs ke ahead Ke cciowss ccs bacwé whe oe aL 28 ins. 
RS ONE MUNIN Sie o gio h ods 0.c'de o'dkea a cele a cen ee 135,500 Ibs, 
PP ER eT Ree oe ete 189, 500, Ibs. 
Clearance per cent. head end H.P. cylinder................ee00. 

Clearance per cent crank end H.P. cylinder...............se00.8 32:98 
Clearance per cent head end L.P. cylinder...............cceceee 10.71 
Clearance per cent crank end L.P. cylinder............0000ceee 10.42 
COPE NE ids bees ot cece cede hee eentiealiny dace 49.3 sq. ft. 
TR ooo bis Oernv cc ccs cédate @aaedn neuen 3,225 sq. ft. 
Se. &.- Gamage? wpening in ash pall... ccc ccccccdctaseav en eee 3.25 
pe Pe Teer rer re eee ere re 6 ins. 
GRE Te: MORE 6c hoc ceccdivncdewam eases 1% ins. each end 
Exhaust lap H.P. cylinder .........cccsec 3-16 in. clearance each end 
a ee er re 1 in. each end 
Wixbawe tee Pak: CUO oo on oc woe vic ce waies % in, clearance each end 


The first test showed that the engine as delivered by the 
builders was not in condition to economically do the work to 
which it was assigned. The power developed on the two sides 
came the nearest to being equalized when the engine was run- 
ning slowly at a long cut-off, but even then the work done on 
the low-pressure side was nearly 40 per cent. greater than that 
done on the high-pressure side, and this difference became 
greater as the speed increased and the cut-off decreased until,- 
at high speed, all of the work was being done on the low-pres- 
sure side, and, as the throttle was opened wider, work was 
actually being done against the high-pressure piston. With the 
boiler pressure at 200 Ibs. the steam was exhausted into the re- 
ceiver at about 70 lbs. pressure without doing any effective 
work, and this of course would indicate a large loss. 


Test 1. Test 2. 
Ce eS eer eee 162 150.8 
pO a eee ere 7 hrs..57 mins. 8 hrs. 33 mins. 
Average speed per hour, not including stops 20.37 17.64 
Co ep” a eee ees 31 25 
le, rs rere 1 1 
Total tonnage back of tender ........... 961 982 
Pounds water evaporated at 52 degrees F.. 142,470 126610 
PROM OU II Sess ntsc ccceccuus 20,400 25530 
Pounds coal burned per ton mile........ 131 153 
Pounds water evaporated per ton mile.... -915 815 
Pounds water evaporated per Ib. coal..... 6.98 5.62 


Forty indicator cards taken under normal conditions showed 
that 70 per cent. of the work was being done on the low-pres- 
sure side, or on the average 2% times as much pressure was 
being exerted on the main pin on that side than on the other. 
This was quite noticeable, as the temperature of the main pin 
on the low-pressure side was considerably higher than that of 
the other. 

The engine had a piston valve with outside admission, the 
body of the valve being 1/32-in. smaller than the bore of the 
bushing. On the first test the ring on the cut-off side of the 
high-pressure valve was broken, and card 35 taken at 41.6 per 
cent. cut-off with a %-in. throttle opening and a speed of 11.3 
miles per hour, plainly shows that as soon as the exhaust edge 
of the valve closed the port and compression began the steam 
blew through the ring where the piece was broken out and in- 
creased the compression to the initial pressure when the piston 
was more than 2 ins. from the end of its stroke. The cut-off 
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point is not very clearly marked, the steam blowing through 
the broken ring until the exhaust port opened to the receiver. 
The crank end card is very good, the packing rings in that end 
of the valve being in good condition. This card shows that only 
31.6 per cent. of the work was done on the high-pressure side. 

Card 23, taken at 76.4 per cent. cut-off, 114-in. throttle open- 
ing, at a speed of 12 miles per hour, shows that the high-pres- 
sure cylinder was doing only 38.2 per cent. of the work. Card 
52, taken when running 36.2 miles per hour, with an 18 per 
cent. cut-off and %-in. throttle opening, shows that work was 
actually being done against the high-pressure piston. 

After this test the valve motion -was adjusted by taking a 
low-pressure card when running under normal conditions and 
adjusting the cut-off on the high-pressure side so that the high- 
pressure cylinder would deliver to the receiver that amount of 
steam at a pressure which would cause the same amount of 
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INDICATOR CARDS.—CROSS COMPOUND LOCOMOTIVE. 








work to be done in the low-pressure cylinder. The proper cut- 
off on the high-pressure side was obtained by shortening te 
high-pressure link-hanger 9/32 in., since it was desired to re- 
duce the work done in the low-pressure cylinder faster than in 
the high-pressure. 

The broken high-pressure ring was renewed and another test 
made over the same division with very satisfactory results. On 
this test the speed varied from 5 miles per hour, at which the 
slowest card was taken, to 40 miles per hour, at which speed 
several cards were taken, the throttle opening varying from 
¥ in. to 2 ins. and the cut-off varying from 12.7 to 82 per cent., 
the engine running under normal conditions. In this larze 
range of speed, cut-off and throttle-opening the largest variation 
in work done in each cylinder was 44 per cent. on the high- 
pressure, with 56 per cent. on the opposite side, while the aver- 
age per cent. of work done in each cylinder throughout the 
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whole test was 50, showing that the power was properly dis- 
tributed for these conditions. Comparing the high and low- 
pressure cards taken on the second test, it will readily be seen 
that the desired result had been accomplished; card 38, taken 
at one-half cut-off, and under average conditions, shows a good 
distribution of power. On card 43, taken at a comparatively 
high speed and a small throttle opening, and on card 47, taken 
at a still higher speed with a larger throttle opening, the power 
is not so evenly distributed. 

This test was made with the same train crew as the first, but 
the weather was very stormy, which should cause an increase 
in the pounds of water evaporated per ton mile, but comparing 
the two tests reveals a decrease of 0.1 lb. of water per ton mile 
for the second, or a saving of 15,568 lbs. of water over the first 
test, which, at 6.98 lbs. per lb. coal, would cause a decrease in 
coal burned on the trip of 2,230 lbs., or a saving of at least one 
ton. On the second test the coal was not as good as on the first, 
the time of stops longer, and the speed slower, which all go to 
decrease the evaporation factor of the boilers, yet the amount 
of water used per ton mile was 11 per cent. less than on the 
first, showing very plainly that small defects in valve motion 
will cause a large loss in steam and indirectly a loss in dollars 
and cents. Although the high-pressure valve cuts off earlier 
than before with the same posicion of reverse lever and the 
valve travel is shorter, the increased wire drawing is not notice- 
able, and the low-pressure valve has the same travel as before 
with a large port opening. The engine now hauls the same ton- 
nage as before, more smoothly and much more economically, 
thus fully demonstrating that the compound locomotive valve 
motion, if not adjusted properly, can cause a large loss in fuel 
consumption. 


VARIABLE SPEED MOTORS IN RAILWAY MACHINE 
SHOPS. 








BY J. C. STEEN. 





In railway machine shop work, as in commercial establish- 
ments, it is necessary to secure as large an output as possible 
with the lowest expenditure of time and money consistent with 
a good quality of work. With chis end in view it is sometimes 
advisable to improve certain machine tools as well as the 
methods of operating them. For instance, with the improved 
tool steels machine tools can be operated at a much higher rate 
of syeed than former practice required or permitted. 

The work to be done may be such that, it is only necessary 
to use higher speeds, already provided for in the machine; but 
when it is general in character and a comparatively wide range 
of speeds is required at the higher rate, some more modern and 
efficient means of driving must be looked for than from the 
usual belt drive, and the best alternative in such cases is to 
apply a motor directly to the machine. In many cases the 
various parts of the machine will be found strong enough to 
stand the work, but the increased speed at which the cuts are 
taken demands a proportionate increase in the amount of powe: 
expended, and this may overtax the belts and shafting, perhaps 
already well loaded. The simplest remedy in such a case is to 
isolate the machine and apply an individual motor. Such a 
change from the usual methods of driving involves the con- 
sideration of some arrangement by which the necessary varia- 
tion of speed can be obtained. In this connection, it is assumed 
that the shop is alreaay provided with a direct-current single- 
voltage system, and from this source the desired variable-speed 
drive is to be obtained. With the single-voltage system and 2 
constant-speed motor as the only available source of power, the 
user naturally hesitates about applying a motor-drive to the 
machine, because of the necessity of securing speed variation 
by some system of gearing more or less complicated, according 
to conditions. With the variable-speed motor, however, the 
amount of gearing employed is reduced to a minimum, and ir 
some cases may be dispensed with altogether and the entir« 
variation in speed be secured from the motor alone. 

Variable-speed motors can now be obtained that have bee: 
designed especially for use with the single-voltage system, at 
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are not only simple in construction but very efficient in opera- 
tion, and thus the problem of individually driving old machine 
tools is much simplified. Wherever the variation required is 


too great to be secured tnrough the motor alone, change gears. 


can be introduced, and almost any variation of speed can be 
had within reasonable limits. The relation between the motor 
speed variation and the ratio of gear changes, where gears are 
used, should, of course, be such as will give the proper succes- 
sion of speeds through both runs. 

Compared with a constant-speed motor, one with a variable- 
speed has the additional advantage that speed variation can be 
much more easily secured through the manipulation of a con- 
troller handle than by any other means; and, as compared with 
the belt drive, this method of speed variation is obviously so 
far superior to belt shifting that the saving of time, not to men- 
tion temper and the wear and tear of the operator’s mental 
disposition, tends very much to an increased output, Frequent- 
ly the increased output secured, due to more efficient operation 
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of the machine, is sufficient to pay for the entire outlay in a 
very reasonable time. 

Many hesitate regarding the consideration of changes in ex- 
isting driving meclianism, owing to the amount of work in- 
volved in making the change. The problem is to bring about 
a change in the least expensive manner and at the same time 
to secure an arrangement that will be efficient in action and 
simple in operation. Any device that involves undue complica- 
tion of parts is to be avoided when possible. Individual driving 
of machine tools, by well designed and properly selected vari- 
able-speed motors, is one of the means by which some of the 
vexing problems of shop management are solved; and such 
drives can readily be applied to machine tools, either new or 
old. 

The variable-speed motor has been developed in response to © 
a demand for progressive appliances, and the fact that such a 
motor can be used with a single-voltage system gives it many 
advantages over more complicated systems. ~ 








THE APPLICATION OF INDIVIDUAL MOTOR DRIVES 
TO OLD MACHINE TOOLS. 





BY R. V. WRIGHT, 





McKees Rocks Suors.—PirrsspurcH & LAKE Erte RAILROAD. 





XIV. 





This article completes the description of the application of 
motors to the old machine tools at the McKees Rocks shops, 
and although the machines described have been in service about 
a year and during that time high: speed tool steels and com- 
mercial methods have been introduced into the shop as rapidly 
as possible, yet practically all of them have given good satis- 
faction. In a railroad repair shop there is a large amount of 
work that does not require heavy roughing cuts, and the old 
tools, if in good condition, can handle this class of work nicely, 
although running at a considerably higher cutting speed than 
they were designed for. Again, although the machines are spoken 
of as old, because they were used in the old shops, several of 
them were purchased during the year or two just preceding 
the buliding of the new shops, and are of good modern design. 

Fig. 63 illustrates a motor application to a D. Saunders’ Sons 
IXL pipe cutter. The belt pulley was replaced by the large 
Morse silent-chain sprocket, and the motor was set on a 4-in. 
oak block on the floor and covered with a casing to protect it 
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FIc, 63.—MOTOR DRIVE APPLIED TO SAUNDERS IXL PIPE CUTTER. 


























Oak Base securely fastened to 
the Floor with LagScrewa 


FIG. 64.—MOTOR APPLIED TO NO. 5 SAUNDERS SONS’ PIPZ CUTTER. 
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from oil and dirt. In the upper right hand corner of the half 
tone is shown the panelboard that holds the switch, fuse block 
and controller. The controller is an M.Q. 6 type made by the 
Crocker-Wheeler Company, and furnishes six speeds, or one for 
each of the voltages of the 4-wire system. This machine has a 
maximum speed of 107 revolutions per minute and is driven by 
a Crocker-Wheeler Company 3 h.p. motor. 

A motor application to a Saunders Sons’ 
pipe cutter No. 5, which has a capacity for 
pipe up to 6 ins. in diameter, is shown in 
‘Fig. 64. In this case the motor was set on 
oak blockimg on the floor at the rear of the 
headstock end of the machine and con- 
nected by Morse silent-chain to a sprocket 
which replaced the speed cone used with 
the belt drive. The motor is a Crocker- 
Wheeler Company 7% h.p., and is operated 
by an M.F.-21 controller. The machine it- 
self has three runs of gearing, and this, in 
connection with the motor, gives a wide 
range of speed. 

The motor application to a 200-ton Niles 
wheel press, which will take up to 72-in. 
wheels, was very simply made, as shown 
in Fig. 65. The large belt pulley was replaced by a sprocket 
that is connected by a Morse silent-chain to the motor, which 
is bolted to oak blocking on the floor to the right of the ma- 
chine. The pump is run at a-constant speed of 165 strokes per 
minute and the motor is a Crocker-Wheeler Company 7% h.p. 


The panelboard for the starter, switch and circuit-breaker is : 


placed at the extreme right, where it is out of the way of the 
wheels and axles but convenient to the operator. 


METHOD OF REPAIRING CRACKED CYLINDERS. 





MICHIGAN CENTRAL RAILROAD. 





The accompanying engravings illustrate a novel and -ef- 
fective. method of making a™permanent repair upon some 
cracked cylinders, that was resorted to at the Jackson, Mich., 
shops of the Michigan Central Railroad: ‘Trouble was ex- 
perienced with breakages of the high-pressure cylinders of 








FIG. 1.—ONE OF THE CYLINDERS STRIPPED TO SHOW CRACK. 


some of the heavy 2-cylinder compound locomotives: that are 
being used upon the Michigan divisions of the system in 
freight service, but the trouble was not only checked but taken 
care of by the following method of strengthening these 
cylinders: . 

Fig. 1 shows the location and character of the cracks that 
took place. In all of the several cases of breakage, the crack 
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started on the upper side of the piston-valve case, just at the 
rear of the forward ports, and extended around and downward, 
curving forward and ending at the front edge of the cylinder 
at or near its horizontal diameter. It has been impossible to 
assign a cause for this cracking, as the cracks usually de- 
veloped slowly until at length destruction of the entire cylinder 
was threatened. 











FIG. 65.—MOTOR DRIVE APPLIED TO NILES WHEEL PRESS. 


/ 

The method of repairing adopted was a very simple and ef- 
fective expedient, and its worth has been proven in service, as 
no further trouble has been experienced since these repairs. 
As may be seen from Fig. 2, heavy wrought iron bars were 
forged with right-angle bends at each end, forming fixed 
clamps; the distances between the jaws were made somewhat 
less than the lengths of the cylinder castings outside. The 
bars were then heated and slipped, while red hot, over the 
edges of the castings as shown in Fig.'2; when cooled they 
shrunk onto the casting so tightly as to effectively and com- 
pletely close up the crack. ' 

This has been done on all the engines upon which cylinders 
have cracked, and with universally good results. The cylinder 
shown in Fig. 2 is one that had appeared beyond hope of re- 
pair, but it has now been in service over a year. In one 
of the first cases it was found necessary to brace the cracked 
portion of the port chamber from within, which was done by 
means of jacks placed between the vertical partitions 
and the walls of the steam passage leading to the by- 











FIG, 2.— CYLINDERS AFTER BRACES HAVE CLOSED UP CRACK. 


pass valves. This gives a solid resistance for the braces whic! 
would otherwise have no effect on these walls. 

Since this trouble developed and was so effectively reduced 
the high-pressure cylinders of ali~of the remaining 2-cylinde’ 
compounds of similar class have been strengthened by th« 
application of similar binding bars shrunk in place. On thos 
which have not cracked, however, only two bars are applied 
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one above and one just below the two relief valves shown. 
The remarkable feature of this work is that these bars are so 
located as not to interfere with the cylinder covers or to pre- 
vent the application of the cylinder lagging. The cylinder 
covers were chipped out sufficiently to clear the braces, where 
they project over the edge of the cylinder casting. 

We are greatly indebted: for this information to Mr. D. R. 
McBain, master mechanic, and to Mr. M.D. Franey, foreman, 
of the locomotive shops at Jackson, to whose originality this 
interesting and effective method of repair is due. 








AMERICAN RAILWAY APPLIANCE EXHIBITION. 





To Be HeEtp IN WASHINGTON. 





The Railway Supply Men’s Association inaugurated a move- 
ment at Saratoga last summer which led to the passing of a 
resolution authorizing Mr. George A. Post, chairman of the 
meeting, to appoint a committee to prepare for and conduct an 
exhibition of railway appliances at Washington during the 
convention of the International Railway Congress in that city 
May 3 to 13 next. This selection of the committee was made by 
Mr. Post and at a meeting held September 8 the committee 
organized with the following officers and members: 


CHAIRMAN, GrorGE A. Post, President Standard Coupler Com- 
pany, New York. 


ae CHARLES A. Moore, Manning, Maxwell & Moore, New 
or 


SECRETARY AND Director OF Exuisits, J. ALEXANDER Brown, 
The Pocket List of Railway Officials, New York. 

II. P. Borg, Vice-President Carnegie Steel Company, Pittsburg. 

Ra =" ws Vice-President Standard Steel Car Company, New 

ork. 

L.. F. Bratne, General Manager Continuous Rail Joint Company 
of America, Newark, N. J. 

J. A. BRILL, Vice-President J. G. Brill Company, Philadelphia. 

A. E. Brown, Vice-President Brown Hoisting Machinery Com- 
pany, Cleveland, Ohio. 

©. A. CorFIn, President General Electric Company, New York. 

O. H. Curter, President American Brake Shoe & Foundry Com- 
pany, New York. 

F. ~ mane President American Car & Foundry Company, New 

ork. 

Harry Evwiort, Jr., Vice-President Elliott Frog & Switch Com- 
pany, St. Louis. 

WILLIAM GOLpDIE, Sr., William Goldie, Jr., & Co., Pittsburg. 

H. 8. HAwLey, President Railroad Supply Company, Chicago. 

I’. N. Horrstor, President Pressed Steel Car Company, Pittsburg. 

A. B. JENKINS, Jenkins Bros., New York. 

ALBA B. JOHNSON, Baldwin Locomotive Works, Philadelphia. 

B. - JONES, President Jones & Laughlin Steel Company, Pitts- 
yurg. 

A. M. Kirrrepce, Vice-President Barney & Smith Car Company, 
Dayton, Ohio. 

WILLIAM V. KELLEY, President Simplex Railway Appliance Com- 
pany, Chicago. 

K. B. LeieH, Vice-President Chicago Railway Equipment Com- 
pany, Chicago. 

WILLIAM LopegE, President Lodge & Shipley Machine Tool Com- 
pany, Cincinnati. 

GENERAL CHARLES MILLER, President Galena-Signal Oil Company, 
Franklin, Pa. 

FRANKLIN Mourpuy, President Murphy Varnish Company, New- 


ark, N. J. 
D. . Nose, President Pittsburg Spring & Steel Company, Pitts- 
urg. 
If. 8. Pau, President Verona Tool Works, Pittsburg, Pa. 
A. % te President American Locomotive Company, New 
ork. 
ALFRED A. Pops, President National Malleable Castings Company, 
Cleveland, Ohio. ; 
H. Kirke Porter, H. K. Porter & Co., Pittsburg. 
W. W. Sacmon, President General Railway Signal Company, New 
York. 
C. b SHERBURNE, President Star Brass Manufacturing Company, 
oston. 
Hi, A. SHERWIN, President Sherwin-Williams Company, Cleveland, 


io. 
C. Se President New York Air Brake Company, New 
ork. 

ALBERT WaycotTt, Vice-President and General Manager Damascus 
Brake Beam Company, St. Louis. 

li. H. WerEstrnaHouseE, Vice-President Westinghouse Air Brake 
Company, Pittsburg. 

Warp W. Wituits, Vice-President Adams & Westlake Company, 
Chicago. 


With these gentlemen in charge the exhibition is sure to be 
a complete success. Such an opportunity of displaying. Ameri- 


can railway appliances to 500 or more foreign officials, coming 
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as they will to represent their roads, has never been offered 
before. Such difficulties as remain to be removed will doubt- 
less be easily disposed of, such, for instance, as the provision 
of suitable space for the exhibition. This subject is mentioned 
editorially elsewhere in this issue. 








\ 


IMPROVED TOOL STEELS. 





The following table and statement showing the effect of the 
alloy tool steels on the cost of output for turning a pair of old 
and badly worn standard driver tires 70 ins. in’ diameter is 
taken from a paper read by Mr. W. R. McKeen, Jr., before the 
recent convention of the Master Mechanics’ Association: 


COMPARATIVE COST OF OUTPUT FOR ONE PAIR OF DRIVING 


WHEELS. 
Maa Pi Fete 
di 58 $8 ¢ f& 8 
Operation. BA q aa fa 2 se @ 
é¢ ‘Ee ag a “E «4 
On Ch a % 
mes q 
Setting tool, etc., throughout job. 1:30 1 7:36 $0.50 $0.33 $0.20 
Grinding roughing tool......... 1:30 1 20 .50 .33 Al 
Grinding flanging tool.......... 1:30 1 704 .50 .33 .02 
pO eS ree ee 8 5 1:00 2.65 1.65 .33 
WE URS oR Sk ce cc ctececde 5 2:30 :30 1.65 .83 17 
PP, SF 2 60:5 0k We eehc eee 2:30 1:30 :30 .85 .50 17 
EC 5 cin 6s Bh bccn veeece 20:00 12:00 3:00 6.65 3.97 1.00 
Interest, depreciation, repairs, etc., figured at 15% 
GE A at BOE BOGE <5 5 0 cs occ c cs svccuqeateia (.13) (18) (.40) 
per job 2.60 1.60 1.20 
Power, at 3 cents per horse-power hour...per hour (.07) (.12) (.18) 
per o> 5ee 2) te 
Total BO GGG. 6.5 cc ccc ccc ciiscercecaeceus ; f ; 
TR OE i I a 6 6 occa 0 6h dco dinace bed 10.25 6.57 2.70 


In this table, showing comparatively cost of output, it will be 
seen that there is not a single operation in which the new 
tools do not directly or indirectly effect a saving in ‘setting 
and grinding tools, varying from 50 per cent. to 98 per cent. 
of time originally taken with the carbon steels. These savings 
are real gains and not mere statements on paper. 

To take up the table part by part: The first line shows 
time consumed in setting tools; where these tools have been 
taken out of the holder frequently for regrinding, etc., more 
time will be so occupied that when practically no resetting 
occurs. The grinding shows up clearly the comparative dura- 
bility of the tools; the old steel requiring much more frequent 
grinding than the high-speed or alloy steels. Grinding a car- 
bon roughing tool will require 15 minutes (walking to and 
from emery wheel, etc.) and each tool will ordinarily be re- 
ground three times for each tire turned; whereas the high- 
speed tool will last throughout the job with one grinding. 
While the flanging tool does not have such severe usage as 
the roughing tool, it requires much greater care in grinding. 
With the alloy tool one grinding of same will answer for about 
fifteen wheels, or an average of four minutes for each pair. In 
the tests the flanging tool was of special design, being quickly 
ground to standard by tool room; the average time occupied 
for grinding per each pair of wheels being two minutes. 


The next three items—roughing, finishing and flanging cuts 
—are the main economical features, and are entirely due to the 
high speed capacity of the new tools. It will be seen that the 
labor cost in the case of the high speed is only half that with 
the ordinary air hardening steel, and less than one-third as 
much as with the old carbon steel tools. 

The interest, depreciation, repairs and renewals to machine 
and electrical equipment have been estimated at 15 per cent. 
on $6,000 for the modern lathe, or 40 cents per hour, and at 
10 per cent. on $3,000 on old style lathe, which would be suf- 
ficiently fast for the speed capac‘iy of the old carbon steel 
tools. It must be remembered, in this connection, that there 
has as yet been no driving wheel lathe built expressly for 
high-speed alloy steels. 

The power (delivered to work) has been taken in all cases 
at 3 cents per horse-power hour, a conservative figure for con- 
ditions in the Middle West, and considering the many trans- 
mission losses. 
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IMPORTANT IMPROVEMENTS IN PLANER DESIGN. 





With the advent of high speed tool steels and individual 
motor drives and the stimulus they gave to improving shop 
methods, the question of increasing the cutting and return 
speeds of planers has been a perplexing one. The limitations 
of the ordinary type of planer had apparently been reached 
and the builders realized the necessity of improving their de- 
signs to meet the new requirements. Those wno have followed 
the improvements as reported from time to time in this jour- 
nel have noticed the steady progress which is being made, and 
that the builders have studied the question carefully is shown 
by the different ways in which they are overcoming the diffis 
culty. As will be noted from the planers described in this 
article, some very radical changes in design have recently been 
made with surprising results. 

The planer shown in Fig. 1, made by Bement, Miles & Co., 
is on exhibition at the St. Louis Exposition and is of interest 
because of its size, the friction clutches operated by air which 
reverse the table, and the application of the individual motor 
drives. 

The width between the uprights and also the distance be- 
tween the table and the crossrail when it is in its highest posi- 
tion is 10 ft. 2 ins. and the table, which is of very heavy 
construction, is 8 ft. 8 ins. wide, 30 ft. long, exclusive of the 
pans at each end, and runs on two V’s each 12 ins. wide, which 
present a bearing surface of 9,000 sq. ins. 

The V’s are self-lubricating by means of pockets and rollers 
and these pockets are so connected that oil poured in one of 
them is equally distributed to all. The table is driven by 
a heavy pitched rack with a 15-in. face which engages with a 
large bull wheel within the bed, which is mounted together 
with other gearing on framework detachable from the bed. 

kriction clutches operated by compressed air are used to 
reverse the table as the table speeds and the power required 
are greater than could be obtained by the use of shifting belts. 
These clutches, two in number, run in opposite directions and 
are mounted on the shafts which usually carry the pulleys. 
One clutch gives the forward or cutting speed to the table and 
is equipped with change gears in order that the cutting speed 
can be varied for different materials. The other clutch is ar- 
ranged to give a constant speed for the return stroke, regard- 
less of the cutting speed. A small operating valve with a 
lever for controlling the clutches is attached to the side of 
the bed and this lever is tripped by dogs on the tame in a 
manner similar to the ordinary belt shifting device, but 
of hghter construction. A light and neat handle at the opera- 
tor’s position is provided for reversing the table travel inde- 
pendently of the dogs, this handle being connected with the air 
valve. trom the valve, pipes lead to the rear end of the clutch 
shafts, where there is a gland and stuffing box connection for 
conveying compressed air through the centre of the shaft to the 
clutches. 

The machine was designed to have a return table cutting 
speed of 80 ft. per minute and was tested at the shops to 100 
ft. per minute. It is driven by a General Electric Company 
60-h.p. motor, which is mounted on the side of the housing 
and is geared direct to the clutch shaft. Cutting speeds can 
be obtained by the change gears from 18 to 36 ft. per minute. 

The uprights are 20 ins. across their faces and each has a 
substantial side head having automatic vertical feeds. The 
tool slides have 24 ins. horizontal travél and can be swiveled 
for angular work. An independent 3-h.p. motor mounted on 
the side of the machine is used for quickly traversing the side 
heads up and down the upright. The crossrail is 30 ins. wide 
on the face and is fitted with two saddles, made right and 
left handed for bringing the tools close together. The vertical 
tool slides have 30 ins, traverse and can be swiveled to any 
angle. The tool aprons are outside gibbed with T slots and 
tool clamps and have automatic tool relief operated by vertical 
feed spline shaft. The saddles have feeds in either direction 
across rail and tool slides have vertical feed in their saddles. 
The crossrail is made of sufficient length to permit one saddle 
being traversed clear of the upright and allow full traverse 
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of the other saddle between uprights for finishing work ot 
maximum width. At the rear of the crossrail is a 3-h.p. motor 
connected by gearing to screws and feed spline shaft in rau. 
By means of a lever anu switches conveniently placed for con- 
trolling this motor, the saddles can be traversed quickly on 
the rail, and the tool slides vertically in their saddles. For 
raising and lowering the crossrail, a 5-h.p. motor is mounted 
on top of machine, and geared direct with the screws in the 
uprights. 

Fig. 2 illustrates a 24-in. x 24-in. x 12-ft. planer m&de by the 
Chandler Company, Ayer, Mass., which is accomplishing won- 
derful results. This company guarantees any cutting speed up 
to 100 ft. per minute. If the cutting speed does not exceed 75 
ft. per minute, the platen is returned at a speed of 200 ft. per 
minute. If the cutting speed exceeds 75 ft. per minute, the 
platen is returned at a speed of 150 ft. per minute. At these 
high speeds the platen reverses smoothly and without shock 
or jar and is operated by a belt only 1 in. wide. Three belts 
are necessary to accomplish this, one for driving when cutting, 
one for reversing and one for running the platen back at high 
speed. 

The platen is reversed at the end of the cutting stroke by 
an intermediate or reversing belt, running at such a rate of 
speed as is practical to secure the highest and best reversal 
from the speed of the cut. Immediately after the platen starts 
back on the return stroke, the tappet encounters a second step 
in the dog, which throws off the intermediate or reversing 
belt, and throws on the high speed belt, which remains in 
action until near the end of the reverse stroke, when the cycle 
is reversed; the high spéed reversing belt going off, succeeded 
by the intermediate belt, from which the platen is reversed to 
the cutting stroke. An illustration, of the application of this 
principle is shown in the two Chandler planers now in opera- 
tion. On one the cutting speed is 50 ft., the intermediate speed 
90 ft., and the quick return 200 ft.; on the other, the cutting 
speed is 92 ft., the intermediate speed 80 ft., and the quick re- 
turn 154 ft. Of the three pulleys shown in the engraving, the 
middle one only is tight on the shaft. The belt which drives 
the platen on the forward or cutting stroke runs on the outer 
one and the belt for reversing it runs on the inner one. The 
belt which operates it on the quick return is on the other side 
of the planer. 

If the quick return is not desired, as, for instance, on an 
extra short stroke, where the too frequent reversing of the high- 
speed belts is liable to cause them to burn, or where a particu- 
larly accurate stop may be required, or where the character or 
exigency of the load may make a slow return speed more de- 
sirable, lifting a latch on the return dog keeps the high speed 
belt out of operation, and the platen is returned on the inter- 
mediate speed or reversing belt. Thespeedof the platen can be 
varied without changing the speed of the driving belts by a 
combination of gearing and clutches located between the pul- 
ley shaft and the bull gear, and operated by a lever. The 
shafts are large and are case hardened and accurately ground 
in order to reduce the friction to a minimum, and this is partly 
the cause of the excellent results obtained. The Chandler 
Company claims that they are the first to successfully harden 
such large shafts. The first planer built on the above princi- 
ples, a 24-in. x 24-in. x 6-ft., has been in service five months and 
has been subjected to the most severe tests. In order to prove 
that heavier’ planers can be successfully operated, they have 
equipped and are running daily one of their planers with a 
platen weighing 3,750 Ibs., with a load of 8,500 Ibs. on it, and are 
operating the platen at a return speed of 200 ft. per minute with 
a 1-in. belt. The feed regulating device is operated by a tever 
moving on a marked dial convenient to the operator. 

Figs. 3 and 4 illustrate a 96-in. planer with three heads and a 
24-ft. table, built by the L. W. Pond Machine & Foundry Com- 
pany, of Worcester, Mass., and driven by a 35 h.p. Crocker- 
Wheeler Company type I compound wound motor, mounted on 
top of the housing. It is coupled to the shaft driving the fly- 
wheel pulley, and the diameters of the pulleys and the gearing 
under the table are proportioned to give a return table speed 
of 70 ft. a minute with the motor running at its maximum 
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FIG. 5.—HEAVY FROG AND SWITCH PLANER.—CINCINNATI PLANER COMPANY. 
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speed. The upper pulley for the forward-motion belt is 
mounted on a sleeve concentric with the above mentioned shaft, 
and by means of suitable gearing and jaw clutches operated by 
a hand wheel conveniently placed at the side of planer, this 
sleeve and pulley may be driven at any one of four speeds by 
the inner shaft, thus giving for a return table speed of 70 ft. 
a minute forward speeds of 35, 27, 20 or 15 ft. a minute... The 
changes of speed are regulated by a dial on the hand-wheel, 
the latter being mounted on a shaft carrying a cam drum 








MOTOR DRIVEN TURRET LATHE.—AMERICAN TOOL & MACHINE COMPANY. 








Fig. 1. 


which operates two levers for shifting the gear-controlling 
clutches overhead. Each lever thus controls two speeds, and 
the cam and levers are so arranged that one of. the levers must 
remain stationary while the other is moved to shift its clutch. 
Hence there is no possibility of both clutches being accidentally 
engaged at the same time. If finer cutting speed variations are 
desired, they are obtained by varying the motor speed. 

The remarkable feature of the equipment is that the reversa! 
of the table, even at the highest speeds, causes practically ne 
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peak load on the motor; or stated another way, the ammeter 
readings for a complete cycle with 8-ton casting on table, run- 
ning at maximum speeds, are as follows: 


During cutting stroke............. 50 amperes. 


BE TOV AER OE KEES AR BENE CO jo amperes. 
During return stroke.............. 70 amperes: 
Ae. | | rt ya pwecaray aay Le 70 amperes. 


Thus it requires hardly any more power to reverse than it 
does to move the table during the return stroke, which means 
that a considerably smaller motor can be used than would 
otherwise be necessary... This désirable result has been obtained 
by making but a few slight alterations in a standard planer, 
the main points being the use of a proper sized fiy-wheel, 
changing the proportions of the lower driving pulleys and the 
use of the lightest-weight pulleys consistent with strength. 
The two latter changes cause the reverse to take place quickly, 
smoothly and wthout. any of the customary objectionable 
shrieking of belts. “The total work done in stopping and start- 
ing the moving parts at each reversal (this work being trans- 
formed into heat that destroys the belts) is but one-third of 
that which is wasted where the design is the customary one 
for planers of this size. Although the planer has been used 
chiefly on very short stroke work for the last six months, it 
has been found unnecessary to employ the belt tightening 
idlers intended for use in case the extremely hard duty should 
cause the belts to stretch unduly.” This interesting machine 
is the result of extensive experiments and study of the prob- 
lem made by the Crocker-Wheeler Company in the course of 
its investigations into the subject of motor-driven machine 
tools, and they are the authority for the above statement. 

Fig. 5 shows a new planer, 36 ins. wide and 18 ins. high, de- 
signed specially for the heaviest class of frog and switch work 
by the Cincinnati Planer Company, of Cincinnati. The table, 
massively proportioned, is 32 ins. wide, and has an inside bear- 
ing its entire length, overcoming the pressure of the heavy 
side cuts, and adjustable steel gibs are provided on each side 
to prevent lifting. The V’s are very wide and are lubricated 
by a series of automatic roller-oiling devices. The cross-rail 
has a deep box brace on the back for stiffness and is secured 
to the housings by a very rigid construction. The driving 
belts are 3% ins. wide, the driving shafts are of large diameter, 
are accurately ground and have extra long bearings, and the 
pulleys are so constructed that, they require oiling only once 
in 60 days. The shifting mechanism is provided with a 
safety locking device which prevents the table from starting, 
except at the will of the operator. The bull wheel and rack 
have 10-in. face and 2 pitch. 








RECRUITING FIREMEN.—Nearly every railroad follows the gen- 
eral rule of obtaining ehginemen by promoting firemen who 
have passed through a reasonable course of training in road 
service prior to their promotion. This being so, the importance 
of employing proper material for firemen is apparent. The 
primary requisites in employing firemen are: a fair seneral 
education, knowledge concerning fuel consumption, the best 
methods of firing to result in fuel economy and the operation of 
the locomotive to prevent fluctuations in \temperature which 
are detrimental to the boiler and consequently efficient opera- 
tion. Satisfactory evidence should be given by firemen ap- 
plying for a position of their knowledge and ability to handle 
fuel, prior to the a~proval of the application. Railroads have 
had to employ men on short notice and have consequently taken 
the m«terial which has offered. If, however, it were well es- 
tablished as a general rule that each railroad required certain 
qualifications to be fulfilled before employment would be given, 
vacancies could be filled with material of a higher order, as 
the inducements owered are superior to those of most trades 
-onsistent with the requirements from the applicant.—Report 
m Coal Consumption of Locomotives, Master Mechanics’ As- 
‘ociation, 1904. 





Mr. I. C. Hicks, general foreman of shops at San Bernardino, 
“‘al., has been appointed master mechanic of the Atchison, To- 
eka & Sante Fe Coast Lines, with office at Albuquerque, N. M. 
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MOTOR-DRIVEN TURRET LATHE. 





The neat and compact arrangement of the headstock, the 
interlocking device for operating with one handle the Single 
and double clutches which control the three runs of heaa- 
stock gearing, and the arrangement of the electrical apparatus 
on a No. 1 motor-driven cabinet turret lathe, furnished by the 
American Tool and Machine Company of Boston to the Pitts- 
burgh & Lake Erie Railroad for their McKees Rocks shops, 
are worthy of notice. (For illustrations see page 398.) 

Referring to Fig. 1, which shows the side and end views 
of the headstock end of the lathe, it will be seen that the 
motor bracket forms a hood or casing for the headstock and - 
that the motor controller is bolted to the door on the front of the 
hood, which permits access to the headstock. The controler 
handle is thus convenient to the operator and as the wires to 
the controller are carried in a flexible conduit and are attached 
at the left hand end near the hinges, they do not interfere 
with the opening or closing of the door. The Crocker-Wheeler 
Company 5 h.p. motor is connected to a sprocket on the main 
spindle by Morse silent chain. 

Fig. 2 is a section through the headstock showing the ar- 
rangement of the gearing and clutches on the main spindle. 
The gears run logse on the spindle and mesh with correspond- 
ing gears which are keyed on the back shaft. The Morse 
chain sprocket is keyed to one end of the stéel pinion, and 
the gears which run loose on the shaft are fitted with bronze 
bushings which have oil cellars back of them that are filled 
with felt and can readily be oiled by removing the oil plugs. 
The bevel gears at the right transmit motion to the feed mech- 
anism. 

The interlocking device and the arrangement for throwing 
the clutches are clearly shown in Fig. 3. When the handle D 
is turned down, thus turning the shaft to which it is keyed, - 
motion. is transmitted by means of the mitre gear sectors to 
the shaft which passes through the hood casting at the left and 
has a small pinion keyed to its end which meshes with the 
large sector and thus throws the single clutch to the position 
C. A little to the right of the mitre gear, on the shaft to which 
the handle D is keyed, is fastened a casting, so designed that 
when the shaft is turned and the single clutch is engaged, a 
small projection on it slides into a slot on the hood and thus 
prevents the shaft from being moved endwise. When clutch 
C is out, the handle D can be moved either to the right or 
the left, thus throwing in either clutch B or A. When the 
long shaft is thus moved the projection on the small casting 
mentioned above is thrown out of line with the groove and 
prevents the shaft from being turned and engaging clutch 
C while either A or B are engaged. The arrangement is quite 
simple and ingenious and works easily. 

Three geared feeds are provided which are operated by mov- 
ing the handle just below the clutch handle and above the 
cabinet door either to the right or left. 








CARNEGIE GIFT TO ENGINEERING.—A circular from Prof. Hut- 
ton, secretary of the American Society of Mechanical Engineers, 
announces that Mr. Carnegie has prepared a deed of gift of a 
building to cost one and a half millions for use of the mechan- 
ical, electrical and mining engineers’ organizations, and, there- 
fore, the refusal of the American Society of Civil Engineers to 
join in the enterprise has no effect upon the plan. A number 
of architects are now preparing competitive plans for the build- 
ing, and suitable progress is being made. The committee hav- 
ing the plans in charge hopes to report at the next annual meet- 


ing of the American Society of Mechanical Engineers, to be held 
in New York in December, 





LicHT RECIPROCATING Parts.—Most engineers of experience 
know that for high-speed work the parts of an engine should 
be as light as possible. Thus, by employing aluminum as an 
experimental material for a piston in a motor car engine an 
increase in speed of 300 r.p.m. has been obtained, as compared 
with the maximum possible when a heavier piston was used.— 
The Engineer. 
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LOCOMOTIVE TESTING PLANT AT ST. LOUIS. 





SCHEDULE FROM OBSERVED Data. 


On page 301 of the August number the beginning of the sched- 
ule of data taken from Bulletin No. 3 was presented. This list 
is concluded in abstract below: 


OBSERVED DATA. 


All instruments will be read af intervals of ten minutes during 
the test. Observations of the more important facts will be taken 
by two methods, and all calculations will be carefully checked. 

Item No. 196. The locomotive will be gradually brought’ to the 
required conditions of speed and drawbar pull, and after it has 
been running under these conditions for a sufficient time to secure 
uniformity in the rate of firing and to allow all parts to come to 
their normal working condition, the test will be started. 

The heavy power tests will continue until 30 lbs. of water have 
been evaporated per sq. ft. of heating surface, the lighter power 
test being stopped at the end of~four to six hours. 

The duration of test, given in hours and decimals of an hour, is 
the elapsed time from the start as given above to the close of test. 

Item No. 197. A return crank, attached to the rear pair of 
drivers, is connected to a rotating revolution counter, which will 
be read at the beginning and end of test, and every ten minutes as 
well. A reciprocating revolution counter is connected with the 
corresponding supporting axle. From the diameters of the driving 
wheel and supporting wheel, a factor will be obtained by which 
the number of revolutions shown on supporting wheel counter can 
be compared with the number shown by driving wheel counter. 

A tachometer will also be driven by the supporting axle, and 
this will provide a check for the average revolutions. 

Item No. 206. For the smokebox temperature a thermometer 
with carbon dioxide above the mercury will be used as a check on 
the indications of the pyrometer. 

Items ‘Nos. 207 and 212: Le Chatelier couples and a galvanom- 
eter reading to millivolts, will give the smokebox and firebox 
temperatures. 

The couple in the smokebox will remain in position; the couple 
in the firebox will be inserted through an opening in the side, 
about midway of its length, and at a height above the bed of coal 
of about 12 ins. After it has been in position with the fire door 
closed a sufficient time to assume the temperature of the firebox, 
readings will be taken and the couple withdrawn from the firebox. 

Item No, 210. The temperature of the steam in branch pipe 
will be calculated from the observed pressure of steam in same and 
from the observed pressure and temperature of the steam in the 
calorimeter connected to the branch pipe. 

Item No. 211. The feed water temperature will be taken in the 
receiving tank. 

Items Nos. 217, 218, 219 and 220. Steam pressures will be ob- 
tained by special test gages; the gage for indicating boiler pressure 
will be located on the steam domé on the calorimeter pipe connec- 
tion, and the gage for branch pipe outside of smoke front, connected 
to branch pipe by as. short a pipe as possible. The pressure gage 
located in pipe from boiler or branch pipe and leading to throttling 
calorimeter will be read (after the other calorimeter readings have 
been taken) with the valve between boiler or branch pipe and calori- 
meter closed on account of the drop in pressure in the pipe leading 
to the calorimeter while that valve is open. 

Item No. 221. The barometric pressure will be measured by use 
of a mercurial barometer, readings being corrected for temperature, 
and readings in inches of mercury converted into pounds per square 
inch. 

Items Nos. 222 and 225. The draft will be measured by “U” 
tube draft gages, the readings of which will be checked by record- 
ing draft gages of an approved type. 

Items Nos. 228, 229 and 230. The quality of steam in dome and 
branch pipe will be obtained by Peabody throttling calorimeters, 
provided with mercurial gages reading to tenths of pounds, and 
thermometers reading to half degrees. 

Item No. 232. All coal used will be furnished by one mine 
throughout the entire period of the tests, precautions being taken 
to have it as uniform as possible. 

Items Nos. 236 and 237. Both of these quantities will be found 
by analysis, because the draft in a locomotive firebox is so great 
as to draw a part of the ashes through the flues and give incorrect 
data if actual weights were taken. If the ash is found by analysis 
the combustible must necessarily be obtained in the same manner. 

Item No. 288. The smokebox front will be cleaned at the be- 
ginning of test and at close, and the quantity of cinders which have 
collected during the test will be weighed by an accurate scale. 

Item No. 239. The stack, by which the smoke will be removed 
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from the building, is provided with a deflector and a receptacle into 
which the sparks which strike the deflector will fall. This recepta- 
cle will be cleaned at commencement of test and at close, the sparks 
which have been collected during the test being carefully weighed. 

Items Nos. 241 to 246. The analysis of the coal will be made 
in accordance with the method decided on by the Committee of the 
American Chemical Society, and given in Volume 21, No. 12, of 
their Journal. 

Items Nos. 248 to 250. The calorific value of the coal and cin- 
ders and sparks will be determined in the Thompson calorimeter. 

Items Nos. 253 to 256. The analysis of smokebox gases will be 
conducted by, the use of the Orsat apparatus. 

Item No. 259. The water used by the boiler will pass through 
two calibrated water meters to two steel measuring tanks holding 
about 1,500 Ibs. of water each; and from thence to a receiving 
tank holding about 17,000 Ibs. of water. : 

The measuring tanks rest on calibrated platform scales, so that 
their capacities can be calibrated at frequent intervals, correction 
being made for temperature. 

To obtain the total water delivered to injectors, the number of 
times each tank is emptied will be multiplied by their calibrated 
capacities at the average temperature of water during the test, and 
the fractional part of tank weighed out at close, added. 

At the beginning of test the level of water in the boiler and re- 
ceiving tank will be noted; the levels of water in both will be kept 
slightly below these levels during the test. At the close sufficient 
water will be fed into the receiving tank to restore the initial level. 
The level in the boiler will be noted,.and when not the same as at 
the start, a correction will be made. 

The quantities found by the measuring tanks are checked by two 
meters. Provision being made to catch and measure the small 
amount of water wasted in filling the tanks, the meter readings 


_ less this waste will be a check on the quantity delivered by the 


measuring tanks. 

Items Nos. 260 and 263. The water which escapes from the in- 
jector overflow pipes will be caught and returned to receiving 
tank; and no credit will be given the boiler for the rise in tem- 
perature, if any, of this water. 

Great care will be taken to prevent leakage from the boiler; the 
air pump and steam heat throttles will be disconnected so that 
leakage may be detected and the throttles made tight. 

Leakage tests, when necessary, will be made on boiler after close 
of test, due allowance being made for change of temperature of 
water. 

Item No. 265. The pull exerted by the locomotive will be meas- 
ured by a traction dynamometer, already described in Bulletin 
No. 2. s 

The pen on the dynamometer will give a continuous record of 
the drawbar pull, which will be measured at ten-minute intervals; 
the average of these measurements to the scale of springs used will 
will give the average drawbar pull. 

An integrating attachment recérds the square-inches of the area 
included between the line of zero pull, or the base line, and the 
line of drawbar pull; this area, divided by the length of diagram, 
will give the average height and provides a check for the mean 
height obtained in the method first described. 

Items Nos. 266 and 267. The maximum and minimum drawbar 
pull will be found by measuring the diagram after the test, or will 
be registered by an automatic attachment. 

Items Nos. 268 to 291. The percentages of stroke, at which 
cut-off, release, and beginning of compression take place, will be 
determined by locating on each card the points at which these 
events occur. This will be done by the same method throughout 
the entire series of tests. 

The length of each indicator card will be measured and an aver- 
age obtained for cards for each end of each cylinder; the length 
of stroke up to the time cut-off takes place will be measured and 
averaged in a similar manner. The percentage that this average 
length of cut-off forms of the average length of card, will be the 
result on the data sheet. The percentage of stroke at which the 
other events mentioned take place will be calculated in a similar 
manner. 

Items Nos. 292 to 299 and 306 to 329. The points showing the 
events of the stroke on indicator card at which pressures are meas- 
ured, are described in the preceding paragraph, with the exception 
of the point representing the initial pressure, which also will be 
measured. 

The pressures of steam corresponding with the several events 
of stroke in cylinder, as shown by the indicator card, will be 
measured by appropriate scale, and the results for each end of 
each cylinder averaged for each event. The average thus obtained 
will be corrected for the error of the spring under the conditions 
and pressure, i. e., whether under increasing or decreasing pressure. 
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Items Nos. 301 to 304. Indicator cards will be taken from in- 
dicator on steam chest, the pressure given is the average pressure 
of these cards. 

Items Nos. 330 to 337. The least back pressure will be meas- 
ured in the same way as the pressures under Items Nos. 292 to 
299, and the results averaged. 

The exact location on the card of the point of least back’ pres- 
sure will vary somewhat on different cards of the same test, but 
the least back pressure will be taken without regard to exact 
location. ; 
SUMMARY OF AVERAGE RESULTS. 

Boiler. 

Items Nos. 340 and 341. The “moist steam per hour,” Item No. 
340, is the average water evaporated by boiler per hour uncorrected 
for moisture in steam, while “dry steam per hour,” Item No. 341, 
is corrected for moisture by multiplying No. 340 by the “factor (F) 
of correction for quality of steam.” 

Item No. 346. The equivalent evaporation from and at 212 
deg., per lb. of coal as fired, is found by dividing the equivalent 
evaporation per hour, Item No. 344, by the weight per hour of 
coal as fired, Item No. 233 + Item No. 196. 

Item No. 347. The equivalent evaporation from and at 212 deg. 
per pound of dry coal, is found by dividing the equivalent evapor- 
ation per hour, Item No. 344, by the weight per hour of dry coal, 
Item No. 338. 

Item No. 348. The equivalent evaporation per pound of com- 
bustible is found by dividing the equivalent evaporation per -hour, 
Item No. 344, by the weight per hour of combustible, Item No. 
236 + Item No. 196. 

Item No. 349. The boiler horse-power will be found by divid- 
ing the equivalent evaporation per hour, No. 344 by 34.5. 

Item No. 350. The efficiency of the boiler is found by multiply- 
ing the equivalent evaporation per pound of dry coal, No: 347; by 
965.8, and dividing the product by No, 248, the number of ther- 
mal units in one pound of dry coal. 

No credit is given the boiler for heat units used in evaporating 
moisture contained in fuel as fired. 


Engines. 

Items Nos. 351 to 358. All indicator cards will be integrated 
twice by different computers. 

After the average mean effective pressure of the indicator cards 
for each end of each cylinder has been ascertained, the card most 
nearly approximating the average will be selected to represent the 
test. In case these cards are subject to correction, resulting from 
a calibration of the indicator spring, the following method will 
be used: 

Vertical lines dividing the length of card into ten or twelve 
equal parts Will be’drawn. At the points where these lines inter- 
sect the lines of the card, the card will be corrected (cofrection 
curves having been made for each spring) / if an increasing pres- 
sure, for the error of the spring under similar conditions, if descend- 
ing, in like manner. A new card will be drawn through the points 
thus located and. the relation of the area of the rectified to the 
actual card will give a factor which will be used in finding the 
corrected M. B. P. 

Items Nos. 365 to 372. The indicated horse-power is found by 
multiplying together the I. H. P. constant, the average revolutions 
per minute and the mean effective pressure. 

For the head end of right high pressure cylinder, the indicated 
horse-power = No. 180 X No. 198 X No. 351. 

The formula for the other items will be similar in form, with the 
corresponding quantities substituted. 


- 
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Item No. 381. The dry steam per indicated horse-power per hour 
is found by dividing the dry steam per hour, Item No. 341, less 
the steam used by calorimeters or other instruments, by the total 
indicated horse-power, Item No. 379. 

Item No. 382. The B. T. U. per I. H.-P. per hour is found by 
multiplying the dry coal per I. H.-P. per hour, Item No. 380, by 
the calorific power of one pound of dry coal, Item No. 248, 

Locomotive. 


Itenr No. 383. The dynamometer horse-power is found by multi- 
plying together the D. H.-P. constant; Item No: 179, the average 
revolutions per minute, Item No: 198; and the average draw-bar 
pull; Item No. 265, or D. H.-P. = No: 179. * No. 198 X No. 265. 

Items Nos. 384 to 386. The pounds of coal, steam and B. T. U. 
per D. H.-P. hour aré found in the same manner as the correspond- 
ing items for indicated horse-power hour. 

Items No. 387 to 389. The number of foot-pounds is found by 
multiplying together the average drawbar pull, Item No. 265, the 
average circumference of the driving wheels in feet, Item No. 13, 
and the total revolutions, Item No. 197. 

Item No. 395. The machine friction of locomotive in terms of 
horse-power, is the difference between the average indicated horse- 
power and the average dynamometer horse-power. This does not 
take into account the friction due to engine truck and trailing 
wheels and axles. 

Item No. 396. The machine friction in terms of pounds mean 
effective pressure, for simple engines, will ‘be taken as the machine 
friction in horse-power (No. 395), divided by the average horse- 
power constant and the average revoluticns per minute. 

Item No. 397. The machine friction in terms of pounds draw- 
bar pull is the frictional horse-power, No. 395, multiplied by 33,000 
to convert it into foot-pounds, divided by the distance in feet »er 
minute. 

Item No. 398. The machine efficiency of locomotive in per cent. 
will be taken-as 100 times the ratio of the D. H.-P., No. 383, to 
the I. H.-P., No. 379. 

Item No. 399. Efficiency of locomotive will be found bw dividing 
the heat equivalent of one horse-power for one hourf by the B. T. 


U. per dynamometer horse-power hour, No. 386, shown by test. , 


This quantity multiplied by 100 will be the efficiency in per cent. 
Coal Calorimeter. 


The calorimeter to be used is the William Thompson calorimeter 
with some slight modifications to facilitate working and output. 
This calorimeter has been standardized by testing in it two samples 
of coal which were previously tested in ten different bomb calorim- 
eters, including.a test in the bomb calorimeter at the Bureau of 
Standards, Washington; D. C: ‘fhe mean of these ten determina- 
tions is taken a8 representing the heat units in these two coals, 
and these coals when tested in the Thompson calorimeter, enable 
it to be standardized so as to give results the same as the bomp 
calorimeter. Furthermore, a sufficient amount of these two coals 
has been prepared so that the Thompson calorimeter can be fre- 
quently checked. It also provides a means of ready standardiza- 
tion, in case of accident to any of the parts of the Thompson 
calorimeter, or in case of getting a new instrument complete. 

Orsat Apparatus for Anaylsis of Smokestack Gases. 

The Orsat apparatus to be used in analysizing the smokebox 
gases has had its measuring pipette carefully calibrated by filling 
with water at room temperature, and then weighing this water as 
a whole and in successive portions corresponding to the gradua- 
tions on the measuring pipette. The necessary corrections, where 


any were found requisite, will be used in reading the percentages 
from the measuring pipette. 








MORSE SILENT CHAIN. 





To the engineer who is confronted with the problem of ap- 
plying individual motors to either old or new machine tools, or 
who is looking for a compact and efficient means of transmit- 
ting power, this chain is invaluable. It is much more efficient 
than belting, and where the size of pulleys is limited or it is 
necessary or desirable to use a short distance between centers 
or to transmit a large amount of power it can be used where 
belting cannot be. Because of ‘its noiseless action and the posi- 
tive and large speed ratios which can be obtained it can often 
be used to good advantage in place of gearing. Those who have 
watched the progress of motor-driven machine tools or who 
have followed the series of articles which have appeared in this 
paper on the application of individual motors to the old ma- 
chine tools at the McKees Rocks shops, will recognize its value 
for such work: 


It can be run up to speeds of 2,000 ft. per minute, can run on 
sprockets with as few as 13 and as many as 130 teeth, has a 
sustained efficiency of nearly 99 per cent; is silent running, can 
be used in the presence of moisture, heat or dust; and does not 
wear the joint or lengthen from the lack of lubrication: 

Its construction is clearly shown on the accompanying illus- 
trations: The joint consists of two pieces of hardened tool 
steel, so shaped and arranged that, as the joint works while 
passing on and. off the sprockets; one piece rocks or rolls on 
the other: Each part of the joint is fixed in opposite ends of 
the links, and as there is only a pure rolling friction on hard- 
ened tool Steel. burfaces with ample contact area to stand the 
pressure; there is: no tendency for the joint to wear and cause 
the chain to lengthen. To prevent undue vibration under high 
speeds and. the- “consequent wear; the rocker pins of the high- 
speed; silent-runnitig chain are so shaped thatthe contact sur- 
faces are greatly iticreased when the chain is drawn straight 


‘ 
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LINK SHOWING HOW PINS FIT. EXTERIOR APPEARANCE OF CHAIN. 








SHOWING ACTION OF CHAIN ON SPROCKETS, 
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Two 50 H.P. MAIN SHAFT DRIVES ON 48-IN. CENTERS SHOWN IN 
MOTION.—TWO CHAINS FROM EACH MOTOR, RUNNING 
AT 1,445 FI. PER MINUTE. 
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between sprockets, giving a broad bearing in this position. The 
two-part pin used in the Morse rocker joint permits of an un- 
broken contact the whole width of the chain, less the outside 
links, thus nearly doubling the length of the bearing surface 
over a chain with a single-pin joint. 

As the rocker joint is subjected only to rolling friction it 
does not require lubrication, and the speed limit is therefore 
not fixed by the point at which the centrifugal force will throw 
off the lubricant. On the small line cut showing the action of 
the chain on the sprocket the link engages the tooth at E on 
the driving sprocket and at I on the driven sprocket. The chain 
will run in either direction. A paste grease, sufficiently heavy 
so that it will not be thrown off at high speeds, affords 
proper lubrication for the chain in its contact with the sprocket 
teeth and between the plates of the chain itself. As the pres- 
sure between the chain and the sprocket teeth is Inversely pro- 
portional to the number of teeth in contact with the chain, and 
as this number is large, the pressure is small, and very little 











BAUSH 51-IN. BORING MILL. 
MORSE CHAIN 


wear will take place. The life of a silent-chain is proportional 
to the number of teeth in the large sprocket, and since the 
lengthening of the Morse chain is very slight it is possible to 
use very large sprockets and make large speed reductions. The 
relation of the size of the wheel to the life of the chain—and 
this is the principal feature that makes it silent—comes from 
the fact that the chain climbs higheronthe tooth as it lengthens 
and does not become inoperative until the top of the tooth is 
reached. The height of the tooth for a given pitch is practically 
the same for all sized wheels, and it follows that in a unit 
length of chain, equal to the circumference of any wheel, the 
total lengthening that may take place before the top of the 
tooth is reached is the circumference of a circle whose radius 
is the height of the tooth. The amount of stretch, therefore, 
that can take place per link in this unit of length of chain is 
inversely proportional to the number of teeth in the wheel, 
which equals the number of links in the chain. It is for this 
reason that with a chain having the less lengthening due to 
joint wear the greater the number of teeth that can be satis- 
factorily used in the large wheel, with a consequent larger 
speed ratio. 

The sprocket wheels are made of high grade cast iron, accu- 
rately cut, and in use show little or no wear. For exceptionally 
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hard service or when there is little metal around the shaft, 
hardened steel sprockets are furnished. To properly guide the 
chain, special guiding links are used, projecting below the bal- 
ance of the chain into grooves turned in the sprockets. The 
holes in the opposite ends of the links are punched to conform 
in shape to and securely hold, in the large end of the link the 
rocker pin, and in the small end the seat pin, there being no 
motion between either part of the joint pin and link. The out- 
side links are bent laterally so that the large end comes under 















CUT-OFF SAW. 
APPLICATIONS. 


the small end of the adjoining link to permit of the proper en- 
gagement with both seat and rocker pin. The joint pins are 
made of the best grade of tool steel carefully hardened, the 
shouldered ends of the seat pins being softened to permit of 
being riveted in the outside links or in washers im the larger 
pitches to securely hold the chain together. 

This chain has a wide range of applications, from heavy 
main drives direct from engine or motor on short centers, to 
light drives on machine tools. A few interesting applications 
are shown on the accompanying illustrations. The chain is 
made by the Morse Chain Company, Trumansburg, N. Y. 





More steam (about 250 b. h. p.) can leak out through a 1-in. 
hole in a steam pipe at 150 lbs. steam pressure than one 
fireman would usually supply by steady coaling. Leaks in 
steam pipes are apparently insignificant, but they rapidly dis- 
sipate the heat generated in the consumption of a large amount 
of coal. Uncovered steam pipes also waste large amounts. of 
coal. Approximately about 1-3 of a lb. of steam would be con- 
densed by each square foot of naked steam pipe per hour, which 
would mean that 1 b. h. p. is dissipated by every 90 sq. ft. of 
naked steam pipe——Prof. R. C. Carpenter in Power and Trans- 
mission. 











AMERICAN ENGINEER AND RAILROAD JOURNAL. 














‘ANI'I 'IVLINAWIUAdXA NASSOZ-CIAANSIUVW NO SGUOOEU GadS HOI 
“SUATIVAL HIIM SNOU—9 “DIT 


«’V,, AVO HLIM SNOY IWINI—') “91d 


eeggeeg28298° 


“6M 00968 = 24010M 
“co Voy avo HLIM SNOU—PFP "OIA 


"pagow “be sad By -ypuy 


See SR FR FES 


*augow ‘bs sad “By -u/luy 


Q 
$ °o 


$3323328 & 





zs “Savo dadds 
-HDIH JO NOLLAWOSNOO WAMOd GNV BONVLISISGH NIVAL—Z “SI 








=—— “woigdwnsuoo samqy @ soUNgcIsou Urtay 











‘BM 006°LL = 24610M 
«S,, HVO HLIM SNOU—G ‘DLd 


‘avo dO LNOUT 10 AdVHS—§ “OIL 














«Vs, AVO JO NOILVGUVLEX OSNIMOHS SAAXNO—T “OL 














October, 1904. 


HIGH SPEED EXPERIMENTS. 





MARIENFELD-ZOSSEN ELECTRIC LINE. 





An elaborate paper by Mr. Alexander Siemens before the 
Institute of Electrical Engineers (London) presents valuable 
records and statements concerning the result of these trials. 
The paper is too long to reprint. It recites the history of the 
groups of experiments and presents purposes and methods and 
describes the equipment and apparatus. The following para- 
graphs constitute an attempt to describe the most important 
features of the paper. 

There was no serious difficulty with conducting and trans- 
mitting high tension current to the cars and motors. This 
portion of the problem is considered solved. The permanent 
way, however, was not satisfactory at the highest speeds, due 
to the great weight of the cars. The cars were too heavy for 
economical operation and the experiments show the necessity 
for using stationary transformers and otherwise lightening the 
electrical machinery, also for using very high voltages witnout 
transformers. 

Two cars are referred to in the paper, one having peen 
equipped by the Allgemeine, Elektrizitats-Gesellschaft and 
designated car “A.” The other was equipped 
by Messrs. Siemens & Halske and designated 
car “S.” Most careful, elaborate and complete 
data were taken as to speeds, power, air re- 
sistance and acceleration. Regular runs of 
both cars began October 14, 1901. In the 
third series of experiments car “S” reached 
a speed of 160.2 km. per hour on November 
5. The track was severely punished and 
the speeds were afterwards restricted to 130 
km. per hour. 

To attain a speed of 100 km. per hour re- 
quired a distance of from 2,000 to 3,200 
meters and from 138 to 220 seconds, giving 
an average acceleration of 0.13 to 0.2 m. per 
second, and requiring from 700 to 1,000 h.p. 
With a motor capacity of 3,000 h.p. more 
rapid acceleration might have been attained 
except for the deficiencies of power at the 
generating station. The experimenters found 
the braking question more important than 
acceleration, because it concerns the safety 
of the train. The braking trials, however, 
were not considered as conclusive. Both 
cars had Westinghouse quick-acting brakes, 
hand brakes and electric brakes acting by 
reversal of the current through the motors. 
The “A” car had in addition an accumulator Fu 
battery, the current of which would be put FIG. 
through the three-phase motors. In Fig. 1 
is shown a curve of speed from car “A” when 
allowed to drift trom a speed of 160 km. per hour. 

Observations of power required at constant speed are given 
in the following table: 


POWER REQUIRED AT CONSTANT SPEED. 


Consumption. 


of steam. 
Kg. per B. 
Efficiency of H. P. 
r-—B. H. P—, electrical outfit. per hour. 
3 ; y 
" 5 = 6 . ww. 
BOS ° 2 ss 6 °% 
= 2 3 — onl b— a be g _ 
} Pr.) ot ee $3 8s a $a 
a ae 3S ® 28 ou z ao 
® od te] ° =] = 
ov = =“ @® Ss as th 
2 = 52 =o arn a > 
+ mm oo na 22 £5 i $ as 
® aa 3e 2 & ° ° o 
a8 gg o ° e" 3 a> 2 2h 
ne = Oo ) Oo < < 
118 478 455 397 87 83 5.84 
. aedade 115.. 431 405 3841 84 79 £6.12 4.6 


Air resistance was most carefully studied by means of 


air ‘ubes and water gauges. By a process of exploration it 
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was found that a cone of uniform pressure exists in front 
and at the back of the car the apex of which was about 3 m. 
from the car. It will be necessary to wait for further experi- 
ments to obtain a definite formula for the air resistance. Fig. 
2 records the traction resistance of a car weighing 83 tons, the 
air resistance of a surface of 9 sq. m. and the horse-power re- 
quired on a level with no wind. From these curves the mechanical 
friction may be obtained by subtraction. These curves show 
how important air resistance becomes at high speeds. Fig. 
3 illustrates the form determined upon for the car fronts. 

Figs. 4, 5 and 6 give data as to power required with and with- 
out trailers. Turning moments were measured directly from 
the motors, and the results of a run made November 8 on 
car “A” are given in Fig. 7. 

The experiment to show the possibility of using motors with 
high tension currents are considered to have demonstrated the 
feasibility of employing three-phase currents of 10,000 volts 
without transformers. 

The complete paper must be consulted by readers who de- 
sire to study the results in detail. 
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MACHINE TOOL PROGRESS. 





FEEDS AND DRIVES. 


XV. 





A powerful driving mechanism arranged to furnish several 
different table speeds, and a geared variable-speed feeding 
mechanism -are features of the boring mills made by the J. 
Morton Poole Company, of Wilmington, Del. These machines 
are designed for the use of high-speed tool steels, and can be 
arranged for either a motor or a belt drive. 

Fig. 62 shows one of their 10-ft. motor-driven boring mills. 
The table rests upon a wide flat annular bearing near its outer 
edge which is automatically lubricated by rollers located in 
pockets and held against the bearing by springs. It is driven 
by a powerful “Hindley” worm wheel which is mounted on the 
spindle between the upper and lower bearing and runs in an 
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oil chamber. Placing the worm wheel on the spindle in this 


way enables the operator to elevate the table from its outer 
bearings and take the thrust on the spindle step bearing with- 
out destroying the alignment of the worm and wheel. 

Fig. 63 shows the arrangement of the worm gearing and 
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FIG. 64.—¥FEED GEARS. 


driving mechanism. With a motor drive the speed cone is re- 
placed by a motor. Gears G and H are keyed to the back gear 
shaft and drive the loose friction gears A and E. The chain 
sprocket T runs loose on the back gear shaft and carries the 
pinion L, which drives the back gears U, S and R, the latter 








running loose on the shaft. The chain sprocket can drive the 
back gear shaft direct, by operating the friction clutch between 
G and T, or a back gear ratio of 8 to 1 can be obtained by en- 
gaging the clutch O, which is keyed to the shaft with the hub 
of gear R. This arrangement of gearing furnishes four speeds 
with back gear ratios of 12, 36, 95 and 285 to1. If the machine 
is belt driven and a three-step cone pulley and a two-speed fric- 
tion countershaft are used, 24 table speeds are available and 
either series of eight speeds can be obtained without shifting 
the belt or stopping the machine. Speed changes are made by 
means of the hand wheel and a lever at the right side of the 
machine. 

The feed box with the cap removed is shown in Fig. 64. On 
each end of the main worm shaft is a feed worm, B, driving 
the worm wheel C, which is keyed to the pinion D running 
loose on the shaft. Gear F is also loose on the shaft and is 
driven from D through gears I and J which run loose on the 
other shaft and give a feed back gear of 8 to 1. Either D or 
F can be engaged with the shaft by means of a sliding key 
operated by the lever B’. Gears K, M, N and P are keyed to the 
shaft and drive the four loose gears Q, V, W and X, any one 
of which or the rapid traversing spiral gear Y can be engaged 
with the shaft by the lever C’, which operates a sliding key on 
the shaft. If the machine is operated by a belt-drive, spiral 
































FOUR-WAY COCK FOR PNEUMATIC STAYBOLT BREAKER. 


gear Y is driven through gear Z and the shaft A’ by a pulley 
and gears placed on the outside of the feed box. When motor 
driven the pulley and gears are removed and the shaft which 
extends through the feed box and into the bed is driven from 
the main drive back shaft by a silent chain. The various com- 
binations of gears furnish 8 feeds ranging from 1-64 to % in., 
and also a quick traverse of the crossheads in and out and of 
the tool bars up and down at a rate of 8 or 13 ft. per minute. 
The feeds can be changed without stcpping the mill and it is 
impossible to throw the traverse and power feeds in at the 
same time. The feeds and the traverse of the crossheads are 
controlled by the two hand wheels on the gear boxes at each 
end of the crossrail. The two heads are entirely independent. 

A lever in front of the right hand upright controls a friction 
clutch, for elevating and lowering the crossrail which travels 
at a rate of 4 to 7 ft. per minute. 








While we need about 10 2-3 lbs. of air per pound of combusti!le 
carbon and should have, to insure safety, probably 15 Ibs., we 
usually find 25 to 30 lbs. have passed through our furnace. 
The economic result of this large supply is to increase the 
amount of heat wasted in the chimney from a minimum of § 
to 12 per cent. to an amount averaging frequently 25 to 30 per 
cent. The wastes due to an excessive supply of air can be 
largely reduced by good firing and by use of proper applian es. 
—Prof. R. C. Carpenter in Power and Transmission. 
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PNEUMATIC STAYBOLT BREAKER. 





Cuicaco, Rock Istanp & Pactric RaILway. 





At the Moline shops of the Chicago, Rock Island & Pacific 
Railway a pneumatic staybolt breaker is in very satisfactory 
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absence of such conveniences in either forge or machine shops. 
The sketch speaks for itself. The crane costs nothing and will 
carry a load of 1,500 Ibs. It is used at the Atlanta shops of the 
Southern Railway, the drawing having been furnished by Mr. 
S. S. Riegel, chief draftsman. These cranes are supplied with 
both air and chain hoists. 
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PNEUMATIC JTAYBOLT BREAKER.—CHICAGO, ROCK ISLAND & PACIFIC RAILWAY. 


use. It breaks one and often two or three staybolts with one 
blow. This device can be easily constructed by any tool room 
force, and it offers marked advantage over the usual sledge-and- 
laborers method. 

A heavy, single-action plunger 7 ins. in diameter strikes the 
1%-in. octagon steel cutter bar, which is placed against the 
staybolt. A 4-in. pipe constitutes the return, or pull-back, 
cylinder, the control being by means of a 4-way cock, the cast- 
ing of which forms the connection between the two cylinders. 
The cylinders rest upon rollers on a 5-in. by 14-in. bar, the 
right hand end of which is secured to the firebox. This bar has 
55 1-in. holes at 4-in. centres, and a pin is passed through it at 
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INEXPENSIVE FORGE SHOP CRANE. 
the proper location for a resistance to the cylinder against the 


blow of the ram. The engravings show a longitudinal section 
and plan and details of the 4-way cock. 








AN INEXPENSIVE FORGE SHOP CRANE, 





In view of the fact that a crane such as the one shown in 
this engraving may be made from scrap material which is to 
be found in any railroad shop plant, there is no excuse for the 





THE WESTINGHOUSE AUTOMATIC AIR AND STEAM 
COUPLER. 





The objects in view of a device to do away with the common — 


method of hand clamping of inter-car hose connections were 
threefold. The question of the safety of the railroad employe 
was regarded as of first importance. Despite the adoption of 
the automatic car coupler, railroad employes engaged in mak- 
ing up and distributing trains were still exposed to a very 
serious danger in this hose coupling, the platforms, safety 
chains and hand brake rods impeding escape from between the 
vestibuled cars of passenger trains in case of a premature 
starting signal to the engineer, and the great length of freight 
trains, with only a few men to attend to coupling and confu- 
sion of authority in starting, making freight hand hose coup- 
ling especially dangerous work. Instances of scalding as a re- 
sult of the unexpected uncoupling of a hand steam connection 
while being tightened were not infrequent, and inconveniences 
in handling hot steam connections were a still further element 
of danger and delay. These features of hand coupling were not 
without’ their bearing on the financial reports of the big rail- 
road companies. It is self evident that automatic hose coup- 
lings which have withstood the severest durability tests en- 
tirely eliminate all elements of danger. The Westinghouse 
device, placed in a special machine arranged to couple and un- 
couple a set twenty-six times a minute for ten hours a day, 
showed the first signs of weakening only after 64,000 coup- 
lings—an equivalent of about twenty years’ actual service— 
had been effected. 

Time economy was the second and no less important object in 
view, and the records of several years’ operation on a number 
of the best known American railroads indicate that the op- 
portunities for improvement of schedule by the completion of 
the equipment of automatic coupling had not been underesti- 
mated. The Long Island Railroad, which bas equipped its en- 
tire passenger rolling stock, 565 cars and 170 locomotives, with 
the modern device, has found that congestion at terminal sta- 
tions has easily been avoided since its adoption. The New 
York Central Railroad, which operates its entire Putnam Divi- 
sion, consisting of 84 cars, with this automatic hose coupling, 
has found a great saving of time in making up trains. The 
Missouri Pacific, which has adopted the automatic coupling for 
its entire suburban service out of St. Louis, after very com- 
plete trial, has found it to be a factor of considerable value in 
the maintenance of a heavy short haul schedule. The Texas 
Midland, which has equipped its entire passenger service with 
it, the Pennsylvania, which has used it on the Middle Division 
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between Harrisburg and Altoona, the Boston & Maine and the 
Queen & Crescent roads report equally satisfactory results. 

The New York Central Railroad has estimated that the cost 
of hose under the old method was 230 per cent. of that under the 
new. It has been estimated, after careful compliation of re- 
ports as to the length of service of hose removed from the cars 
on one big railroad system during 1903, that the average life 
of hose, when uninjured by accident or careless treatment, 
was about 35 months for the best 


has been fully compressed. The coupling heads, which are 
alike for passenger and freight service except in the number 
of gasket openings in the face, are so modeled that the posi- 
tive engagement of the connections is effected without fric- 
tion or wear on the gaskets, the gaskets being placed in holes 
in the coupling face connected to the pipe terminals by short 
hose. In designing the automatic hose coupling the import- 
ance of an interchange arrangement by which it could be 








grades and from 20 to 25 months for m= 
the cheaper grades. The monthly in- 














spection reports of the same road, 
however, showed that only 60 per cent. 





















of the hose removed had become por- 
ous, as an indication that it had run 
its full service, the other 40 per cent. 
having been burned, cut, chafed, or 
strained or torn at the nipple, as a re- 
sult of carelessness in coupling or un- 
coupling or in permitting the hose to 
dangle along the tracks, or as a result 
of exigencies or service or accidents 
in which cars were pulled apart before 
the hand hose connections had been uncoupled. The Westing- 
house automatic hose couplings, which will operate perfectly 
on a 20-degree curve with 4-in. variation in the height of 
cars, give positive assurance that the couplings are at all times 
perfectly made, without the slightest friction or pull on the 
hose connections, and are at the same time so constructed that 
the uncoupling, which is always automatic, will positively ‘be 
effected without strain of any kind on the apparatus, should 
the train be parted by accident, the air brakes being thus auto- 
matically applied. 

The Westinghouse automatic hose couplings, as exhibited at 
the St. Louis Fair, are interchangeable, with no rights or lefts. 
The coupling head, which is of malleable iron having V and 
wedge shaped guides projecting toward the front and an out- 
wardly bent spring firmly riveted to the back, is supported by 
the coupling spring resting in the slotted buffer hanger, the 
hanger being bolted to a cast steel bracket riveted to the draw- 
bar. It is held in proper position by a chain attached to the 
draw bar knuckle pin, and will adapt itself in coupling to dif- 




























































































PLAN.—PASSENGER EQUIPMENT, 


ferences in height of cars or angles of contact which would not 
permit the operation of the automatic car coupler itself. The 
slotted buffer hanger consists of a malleable iron frame embody- 
ing a spring seat and a cup shaped buffing piece pivoted from 
the upper part of the hanger, a volute spring holding the buff- 
ing piece forward to furnish a yielding resistance for the 
head during the coupling, the car coupler itself checking the 
impact before the buffer spring of the automatic hose coupling 
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SIDE ELEVATION.—PASSENGER EQUIPMENT. 


adapted for use in connection with the old hand couplings was 
not overlooked, and proper provision has been made for ac- 
complishing this purpose in a number of different ways, the 
difference being in the fittings of the lower end of the hose 
from the pipe terminals and in the attachments to the coupling 
face. Interchange with cars equipped with hand couplings is 
effected in little more than the time necessary for the usuai 
hand couplings under the old method. The accompanying en- 
gravings illustrate the passenger equipment coupler, the freight 
device being somewhat simpler. 








NEW WORKS OF WEIR FROG COMPANY. 





The Weir Frog Company, of Cincinnati, have completed their 
new works in Norwood, a suburb of Cincinnati, and located on 
the Baltimore & Ohio, the Pennsylvania Lines and the tracks 
of the Cincinnati Traction Company, thus having exceptionally 
good shipping facilities. The plant was designed by Bert Bald- 
win & Company, architects and engineers. 

The plant consists of a main shop and two smaller buildings, 
interior views of which are shown in engraving. The main shop 
is 622 ft. long by 125 ft. wide, and gives 83,000 sq. ft. of floor area 
in a single story building. It has a main aisle 61 ft. 2 ins. wide 
and two 31-ft. bays. Steel roof trusses on steel columns support 
the roof. Natural lighting is provided by side windows set 
about 6 fty above the toon and by four skylights in the roof 
itself, in addition to the side windows in the main roof. Heat- 
ing apparatus was furnished by the American Blower Company 
and the Webster vacuum system, using exhaust steam from the 
shop engines. The erecting and main machine floors are of con- 
crete and cement, occupying 260 ft. by 125 ft., situated just be- 
yond the tool room and template storage room, which are first 
entered after leaving the office building. The 60-ft, span is 
served by two Case Manufacturing Company electric cranes, one 
used chiefly to unload cars and the other to handle material 
from the stock department. On this floor are the planers, 
straightening machines and special machinery. Beyond tle 
erecting floor is the stock department, where all material taken 
into the shop is stored. This end of the building is entered by 
a track holding 10 cars and depressed to unload material direct- 
ly upon the shop floor. This department is 60 ft. by 400 ft., and 
is enclosed by afence. All heavy material, such as rails, plxies 
and bars, is piled on the floor; small supplies, such as rive's, 
bolts and nuts, being kept in bins. On the south side of ‘!¢ 
main building is the forge department, equipped with fors:\\5 
machines, presses, hammers, heating furnaces and smith fi'es. 
Opposite the forge department, on the north side, are located 
special tools for bending, curving and drilling rails. 

The power plant consists of a 500 h.p. Brown automatic « ™- 
pound engine, built by I. & E. Greenwald Co., Cincinnati, dirt 
connected to a 300-kw. Bullock 220-volt generator. Exce;» a 
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INTERIOR VIEWS OF THE NEW WORKS OF THE WEIR FROG COMPANY, CINCINNATI, OHIO, 


few small machines taking power from a motor-driven shaft, 
every machine in the shop has an individual motor. An Inger- 
soll-Sergeant air compressor furnishes power, for the riveters 
and for pumping water. An 8-in. 320-ft. artesian well supplies 
all the water used for boilers and other purposes. It is pumped 
by compressed air and stored in a 20,000-gal. tank, elevated 60 
ft. above the ground. The floors of the boiler and filter room 
are 10 ft. below the level of the engine room and about 8 ft. 
below the grade level of the surrounding ground. Coal is re- 
ceived in hopper cars and dumped directly on the floor of the 
boiler room. Steam is supplied by four 250 h.p. Stirling boilers, 
equipped with American stokers, . The well water is softened 
and filtered by the We-Fu-Go process, and is heated in a Web- 
ster exhaust steam heater. 

At the end of the main shop building are two 2-story brick 
buildings 40 ft. by 60 ft. One is used for the general offices 
and drafting room and the other provides, on the first floor, for 
the workmen’s wash and locker rooms, and on the second floor 
for the pattern shop and storage. Each of these buildings con- 
nects with the main shop by covered passageways. 

With this fine new plant the company is admirably equipped 
to deal with its constantly increasing business. 


BOOKS AND PAMPHLETS. 


Air Brake Tests. Compiled and Published by the Westinghouse 
Air Brake Company. In connection with its exhibit of braking 
appliances at the Louisiana Purchase Exposition, 1904. 

This handsomely bound book of 323 pages (5 by 7 ins. in size) 
contains the history of the air brake in the United States as 
marked into periods of development by the series of well known 
brake trials which indicate the important turning points of im- 
provement. It is therefore the most valuable and important work 
which has thus far appeared in connection with this subject. The 
scope of the book is indicated by the chapters, which are follows: 
Growth of Car Braking, Galton-Westinghouse Tests, Paris and 
Lyons Railway Tests, The Burlington Brake Trials, Westinghouse 
Freight Train Trials, Karner Trials, Sang Hollow Tests, Ship- 
road Tests, Nashville Locomotive Brake Tests, Absecon Tests, 
Atsion Tests. Each of these chapters represents an investigation 
for a specific purpose and each has marked a turning point in the 
advancement of the art of braking. Some of the test records have 
been published previously and some have not, but not even the 
most assiduous collector of air brake data has had all the facts 
which are récorded in this book. It is put in very convenient 
form and those who carry responsibilities of any kind in connec- 
tion with train operation will need to study the book and keep it at 
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hand for reference. Inasmuch as the ability to stop trains safely 
limits the speed’at which they may be run, the art of braking must 
not only keep pace with, but must advance ahead of, acceleration 
of schedules. At the present time the chapter on the high speed 
brake is the most important of the book, and is the one to which 
operating officers should give their attention. 'The Absecon tests 
on the Pennsylvania Railroad were undertaken in order to obtain 
reliable data of the stopping power of the high speed brake as 
compared with the ordinary quick-acting brake on passenger trains. 
Stops were nfade from speeds of more than 80 miles per hour and 
the high-speed brake was found to stop in about 26 per cent. less 
distance than the ordinary brake employing train-pipe pressures of 
70 lbs. These trials also revealed the importance of higher pres- 
sures in additional storage capacity and they also indicated the im- 
portance of the locomotive truck brake as well as the vital neces- 
sity of maintaining locomotive, tender and car equipments up to 
the point of maximum service efficiency. It would be difficult to 
praise this book too highly. 





Technology of Paint and Varnish. By Alvah H. Sabin, John 
“Wiley & Sons, 43 Hast 19th street, New York. Price $3.00. 

The author aims to give a correct general outline of the subject 
of paints and varnishes, with a brief account of their modern use 
and of the principles which are involved in their manufacture and 
application. The first chapters are devoted to definitions and to an 
interesting account of the early history of paints and varnishes, and 
this is followed by a very thorough account of the modern methods 
of their manufacture and application. The subject, while treated 
in a technical manner, is arranged so that a layman can readily fol- 
low it. 





Loci in Mechanical Drawing. Part III. Piston acceleration. -By 
Alec. MacLay. D. Van Nostrand Company, 23 Murray street, 
New York. Price $2.00. 

Curves of velocity and acceleration are discussed and worked out 
in connection with piston motion in engine mechanism of the slider 
crank order. 





The Centrifugal Pump, Turbines and Water Motors: By Charles 
H. Innes. Fourth edition. D. Van Nostrand Company, 23 
Murray street, New York. Price $2.00. 

A treatise on the theory of turbines, centrifugal pumps and fans, 


specially adapted for engineers with a view to assisting them in 
2 


designing such machinery. 





Poor’s MANUAL.—Sample pages of the edition of January, 1904, 
have been received. This list will constitute a supplement to 
Poor’s Manual of Railroads and will contain all important facts 
required by investors and others interested in bonded indebted- 
ness. The compilation in preparation is the fourth annual volume. 
Poor’s Manual for 1904 will be ready for distribution September 
15 and will constitute a volume of 1,900 pages with 24 colored State 
maps and 50 maps of leading railroads. The statistics will show 
the great growth and relatively increasing importance of the elec- 
tric traction systems as well as the progress of the steam roads. 
The volume for this year promises to be the most important and 
valuable issue of this indispensable publication. 





Faris Hotztow Stayports.—A leaflet issued by the Falls Hol- 
low Staybolt Company, Cuyahoga Falls, Ohio, presents eight 
strong claims made for these well known staybolts with explana- 
tions of the ways in which the hollow material meets them. These 
cover the elastic character of the hollew. bolts, the relief of the 
fibers of the iron because of its form, the protection from burning, 
relief of the side sheets from stresses causing cracking, the admis- 
sion of oxygen to the fire through the holes, the infallible warning 
of broken bolts, and long service of the bolts. The pamphlet closes 
with an extract from an article in T'he Railway Age, in which the 
advantages of these staybolts are outlined. 





Wrre Rore.—The Broderick & Bascom Rope Company, of St. 
Louis, are distributing from their unique exhibit at the St. Louis 
Exposition a small pamphlet entitled, “Nothing New Under the 
Sun,” so-called, because it shows a piece of wire rope taken from 
the ruins of Pompeii, and estimated to be 2,000 years old. It 
describes their exhibit, which shows im a very artistic manner the 
designs of rope made by them. 





MacutIneE Toots.—The Warner & Swasey Company, of Cleveland, 
are sending out a 1904 general catalogue which illustrates their 
hollow hexagon turret lathes, screw machines, turret lathes and 
other brass working machine tools. 
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GRAPHITE.—September Graphite, published by the Joseph Dixon 
Crucible Company, is a special number and contains some excellent 
half tone illustrations of notable steel structures and some instruc- 
tive articles on the preservation of metal surfaces. 





The Cincinnati Machine Tool Company are now in their own 
building on Queen City avenue, Cincinnati, Ohio. The plant is 
thoroughly up to date in every respect, and is equipped with 
all modern facilities. 





NOTES. 


Tune Walter A. Zelnicker Supply Company, St. Louis, reports 
the establishment of new sales offices at 1711 Tremont street, Den- 
ver, Col., and at 45 Dey street, New York City. The branch office 
at Seattle serves the extreme Western and Northwestern trade. 
Other branch offices are located in Mbbile, New Orleans and Hous- 
ton. The rail yard and warehouse are at East St. Louis, and the 
factory for maunfacturing the “double clutch” car mover is at New 
Madison, Ohio. Reports from the main office in St. Louis indicate 
that the coming year will bring the largest volume of business in 
the history of the company. 








NORTHERN ELECTRICAL CoMPpANy.—Contract has been awarded 
to this company for the entire motor equipment, about 450 h.p., 
for the new Southern Railway Company shops at Spencer, N. C., 
details of which were arranged under the direction of Mr. S. D. 


Cushing, signal and electrical engineer of that road. A combination 


of group and individual drive wilh be used, motor driven machine 
tools requiring variable speed to be equipped with 2-wire variable 
speed motors. They will also furnish a 50-kw. generator for 
lighting the shops at Alexandria. 





AMERICAN LOCOMOTIVE EQUIPMENT COMPANY.—This company 
made an interesting exhibit of its specialties at the recent conven- 
tion of the Traveling Engineers’ Association in Chicago. They 
displayed the Sarver auxiliary exhaust valve, the Moone journal 
cellar, the Wade-Nicholson firebrick arch, Curran chime whistle, 
the Sarver automatic steam chest choke, and Northern metallic 
packing. The Sarver auxiliary exhaust valve is an appliance for 
relieving compression and back pressure. The Wade-Nicholson 
hollow arch is constructed of specially designed firebrick for effect- 
ing complete combustion. These features of the exhibits attracted 
special interest. On Thursday evening this company entertained 
the visitors in the large dining hall of the Lexington Hotel to the 
number of about 250 members and ladies. After a preliminary con- 
cert by a string orchestra four special vaudeville numbers were pre- 
sented by comedians. Refreshments were served and a number of 
members addressed the assembly. The company was represented 
at the convention by Mr. Charles B. Moore, general manager; Mr. 
J. B. McMichael, secretary, and by Messrs. J. B. Bond, C. A. 
Crane, A. J. Stott and A. Munch. 





RouNDHOUSE HEATING.—Those interested in the construction of 
railway shops will find an article in the April issue of this journal, 
by R. H. Soule, particularly interesting in regard to roundhouses. 
Referring to the question of heating he said:. “Heating by hot air 
from the fan is most satisfactory, especially if the dampers are so 
arranged that a large volume of hot air can be delivered under an 
engine in one pit and quickly thaw it out.” This system of heating 
roundhouses is to be found throughout the country and especially 
in all the large roundhouses. By means of the fan, which is driven by 
a direct-connected steam engine, fresh air is drawn over the coils 
of steam pipes encased in a fireproof jacket and distributed through 
systems of distributing pipes, one overhead and another under- 
ground, the latter discharging the air under the engine and car- 
trucks for the purpose of removing the ice and snow from the en- 
gines and cars as they enter the roundhouse in the winter season. 
Among the recent installations of the fan heating system by the B. 
F. Sturtevant Company are those at the Wabash Railway round- 
houses at St. Louis, Mo., and Montpelier, Ohio; the Pennsylvania 
roundhouse at Philadelphia, Pa. ;. the Illinois Central, Chicago, Il. ; 
the C., M. & St. Paul Railway, Galewood, IIl., and nine round- 
houses of the Canadian Pacific Railway at North Bend, B. C.; 
Regina, Assa.; Sault Ste. Marie, Ont.; Cartier, Ont. ; Webbwood, 
Ont.; Chalk River, Ont.; McAdam’s Junction, N. B.; Outremont, 
P. Q., and Toronto Junction, Ont. 





J. McGregor Adams, one of the founders of the firm of Crerar, 
Adams & Company, and the head of the Adams & Westlake Com- 
pany, died in Chicago September 17. 








